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ICT in Primary Care in Brazil : current 
situation

A
bs

tra
ct This article aims to describe the situation of Information and Communication Technologies merger process (ICT) in primary care in 

Brazil from the National Program for Improving the Access and Quality of Primary Care (PMAQ-AB), in the structure dimensions, 
deployment of systems and use of information.
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en TIC en la Atención Primaria en Brasil: situación actual

Este artículo tiene por objeto describir la situación del proceso de incorporación de Tecnologías de Información y Comunicación 
(TIC) en la atención primaria en Brasil a partir del Programa Nacional de Mejoría del Acceso y de la Calidad de la Atención Básica 
(PMAQ-AB, en su sigla en portugués), en las dimensiones de estructura, implementación de sistemas y utilización de la informa-
ción.

Palabras-clave: Tecnología de Información; Comunicación en Salud; Atención Primaria a la Salud; Acceso a la Información.

TIC na Atenção Primária no Brasil: situação atual
Este artigo pretende descrever a situação  do processo de incorporação de Tecnologias de Informação e Comunicação (TIC) na 
atenção primária no Brasil a partir do Programa Nacional de Melhoria do Acesso e da Qualidade da Atenção Básica (PMAQ-AB),  
nas dimensões de estrutura, implantação de sistemas e utilização da informação. 
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INTRODUCTION

The relationship between the incorporation of Informa-
tion and Communication Technologies (ICT) and the quality 
of caution in primary care has been discussed at length. In a 
broader perspective, a study1 conducted in 2014 proposed 

a plan for assessing the quality in the Primary Health Care 
(PHC) European services, correlating the existing resources in 
the PHC and the scope of system goals to which it belongs. 
The results of the study point out2 that health systems where 
the PHC has adequate resources to facilitate the access to 
the wide range of services contribute to health equity.

	 English
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The use of electronic health records is widely recom-
mended as a means to improve the quality, safety and effi-
ciency of health care. Some studies3,4 point to the potential of 
quality and safety related to the ICT: increase of adherence to 
care based on guidelines, greater agility care, more extensive 
documentation, conducting of tests without duplication and 
fewer medical errors.

Several systematic reviews seek to understand specifical-
ly the correlation between incorporation of ICT and the quality 
of care. In 19975 it was found that the computer use during 
the consultations led to cost savings and the reduction of 
unnecessary testing with regard to the request for additional 
tests. However, it lengthened the time of consultations and 
the issuance of prescriptions increased. The study concluded 
that the introduction of computer systems in primary care can 
improve the work performance.

A systematic review in 2009 on the electronic registration 
of adoption in primary care in seven countries6 concluded that 
the quality of implementation is as important as the quality 
of the system and many errors can be corrected during the 
implementation process with simple measures and states 
that the usability of the health system, the computer skills and 
the system adjustment within the organizational culture are 
significant factors of success in the implementation.

Another systematic review by english authors7 covering 
the period from 1997 to 2010, concluded that exist in the lit-
erature a lack of evidence of the impact of these technologies 
in relation to improvements in patients’ outcomes, as well as 
the lack of evidences on cost-effectiveness.

In 2012, a Canadian study in another systematic review8 
showed that there were little evidences about the specific 
benefits: the records were not robust enough to anchor the 
clinical use; it did not occur a good adjustment between the 
electronic medical record and clinical workflows and it was 
still precarious the demonstrable value to the clinicians.

A study conducted in Latin America in 20169 in relation 
to the implementation of electronic medical records, recom-
mended attention to some aspects: to stimulate the formation 
of human resources for this area; introduce strategic plan-
ning, involving people who will be potential users of the sys-
tem; to formulate regulatory frameworks to facilitate its adop-
tion, involving security, confidentiality and usage of patterns. 
Despite these considerations, the implementation of ICT in 
APS is in expansion.

Brazil, in the last period, managed a skip in relation to 
know the situation of ICT incorporation in primary care. In 
2011, it started in the country a new step in the process of 
institutionalization of the evaluation of Primary Care, with the 

formulation of the National Programme for Improving the Ac-
cess and Primary Care Quality (PMAQ-AB),10 established by 
the Ordinance GM / MS 1654 of 19 July 2011. Through the 
establishment of continuous and progressive processes, the 
PMAQ-AB aims to increase the capacity of the three spheres 
of government to offer services to guarantee a comparable 
quality standard in national, regional and local scopes. The 
PMAQ-AB is starting its third cycle, also collecting data on ICT 
incorporation process.

Few studies in Brazil have been conducted on the incor-
poration of ICT in all primary care. In a study using the first cy-
cle data of 2012 PMAQ on typology11 of the basic health units, 
it was found that the best structured units - type 4 and 5, 
which correspond to 51.0% and 4.8% of the units - incorpo-
rated more ICT. The units of type 5 have in their offices 100% 
of computers with internet connection while the units of type 
4 have 61%. In the units having the worst structure (type 1 and 
2) there are computers only in 3.7% and 16.8% respectively. 
In this study, with data related to 2012, it was observed that, 
generally, 51.2% of the units reported to have a computer and 
35.4% of the units had access to Internet.

Another study,12 using PMAQ data, also from 2012, 
showed that approximately 22% of all Family Health Teams 
(FHT) from Brazil have Internet and 8% use the telehealth as 
a resource. The results reaffirm the great challenge that is to 
achieve the objectives of access and use of information tech-
nologies in the SUS primary care.

This article aims to describe the situation of ICT incor-
poration process in primary care in Brazil from PMAQ, in the 
dimensions of structure, systems implementation and use of 
information.

METHOD

This is a descriptive study. It was used the external eval-
uation of the PMAQ database of the second cycle organized 
by the Ministry of Health, whose collection was carried out 
between the years 2013 and 2014. The external evaluation 
instrument of PMAQ is divided into six modules. The module 
I is related to issues of infrastructure, materials and supplies 
of the basic health units (UBS). The module II raises issues 
related to access and quality of care, the organization of the 
team work process and the joint of the health care network 
(interview with professional of health teams, at a higher level 
that would add more knowledge about the work process, 
designated by the staff to respond to external evaluation). 
The module III is related to the user’s satisfaction (interview 
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with four members of the primary care team) and module IV 
collected information regarding the teams of the Center of 
Support for Family Health. The modules V and VI relate to 
dentistry, the first evaluates the physical structure of dentist-
ry  health in the health unit and the second is an assessment 
based on the responses of dentistry health professionals 
(dentist, dentistry technician  and dentistry assistant ).

In this study, the variables of the modules I and II from 
PMAQ arranged from three dimensions are used. It was 
selected variables from PMAQ questionnaire that could in-
dicate issues related to the following ICT dimensions: infra-
structure, systems and use of information.

In the first dimension on the ICT infrastructure of the ba-
sic health units, it was used the variables related to: con-
nectivity - the existence of internet, the status of connectivity 
(operation and number of connected environments) - com-
puters and peripherals conditions of use, the presence of 
computers and internet in doctors, nursing and dentistry’s 
offices, besides pharmacy. These variables are present in 
the module I.

The second dimension concerns the deployment and 
use of the systems by the Primary Care Teams and it was 
used the following variables of the modules I and II: exis-
tence of electronic medical record deployed on the team 
and its integration with the other points of care network, ex-
istence of telehealth in the unity and use of centres of regula-
tion and telehealth resources.

 The third analytical dimension refers to the use of in-
formation and the variables were also from module II: avail-
ability of information by the management and support for 
the teams of health situation analysis and implementation by 
monitoring teams and analysis of the indicators and health 
information.

As for the universe researched, the second PMAQ cycle 
certified 30,523 teams with 713 declassified and other 353 
considered unsatisfactory, according to criteria set by the 
program. For this study, it was analysed the interviews of all 
certified teams (excluding the disqualified and unsatisfacto-
ry ones), totalling 29,778 teams in all Brazilian states in UBS 
who joined the PMAQ in 2014. These interviews were con-
ducted with the professionals who answered the question-
naire module I and the coordinators of ESF who responded 
to the questionnaire module II of the PMAQ. For the data of 
module I, the universe analyzed was 24,055 basic health 
units. For the variables of module II, the universe analyzed 
was 29,778 primary care teams. The variables were orga-
nized by size, to allow an overview of ICT incorporation pro-
cess in primary care in Brazil.

The project was approved by the Ethics Committee in 
Research of UFMG under the number 28,804 in 2014.

RESULTS

The status of connectivity in the basic health units, us-
ing internet, reaches 50.1% of the units, with good quality 
- 78.1% of the teams claim that it is sufficient to carry out 
the activities according to Table 1. However, the number of 
connected environments (reception, pharmacy, manage-
ment, reception room, observation room, immunization, 
procedure room) is still limited: most units have between 
1 and 2 connected environments - 33.6% and 17.6 % re-
spectively.
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Table 2 - Number of computers, microphones, webcam, printers and smartphones in use conditions - Brazil 2014

Nº Computers in 
use condi-

tions

Microphones 
in use condi-

tions

Webcam in 
use condi-

tions

Printers in use 
conditions

Smartphones

Nº Abs % Nº Abs % Nº 
Abs

% Nº Abs %  Nº Abs %

0 7,314 30.4 21,570 89.7 20,482 85.1 11,669 48.5 Yes 280 1.2

1 6,454 26.8 1,836 7.6 2,564 10.7 7,353 30.6

2 3,229 13.4 321 1.3 511 2.1 2,246 9.3 No 6,382 26.5

3 1,794 7.5 109 0.5 184 0.8 1,009 4.2

4 1,186 4.9 57 0.2 98 0.4 526 2.2 Not 
ap-
pli-
ca-
ble

17,393 72.3

5 739 3.1 28 0.1 49 0.2 319 1.3

6 or 
more 

3,339 13.9 134 0.6 167 0,7 933 3.9

Total 24,055 100 24,055 100 24,055 100 24,055 100,0 Total 24,055 100

As it is detailed the infrastructure of ICT in the primary care 
units in relation to offices, it is observed from Table 3 that there 
is still a small incorporation of ICT: 86.2%, 80.6% and 70.6 % 
of dental, doctors and nurses’ offices do not have computer 
respectively, as well as in 78.3% of pharmacies located in 

the primary health care units. These percentages increase 
when it comes to the Internet: 88.2%, 84.1% and 77.45 do 
not have computers connected to the internet in dental doc-
tors and nurses’ offices. With regard to pharmacies, 83.8% 
of the units are not connected to the Internet.

Table 1 - Status of internet access in the basic health units - Brazil 2014

Internet access Broadband is sufficient for the activities Number of environments con-
nected to the Internet

Frequency % Frequency % 0 179 1.5

Yes 12055 50,1 It operates 
continu-

ously

9,411 78.1 1 4,046 33.6

No 12,000 49,9 2 2,118 17.6

It operates 
regurlarly

2,556 21.2 3 1,485 12.3

4 1,024 8.5

It never 
operates

88 0.7 5 750 6.2

6 or 
more

2,453 20.3

Total 24,055 100 24,055 100  12,055 100.0
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Existence of Medical Report Frequency % Type of Medical 
Report

Frequency %

Yes Integrated 3,337 80.7 Own Record 3,724 90.1

Not integrated 733 17.7

Don´t know-
Didn´t answer

63 1.5

Sub-Total 4,133 13.9

No 25,645 86.1 E-SUS Record 409 9.9

Total 29,778 100.0 Total 4,133 100.0

Table 4 - The existence and type of implanted electronic medical record in primary care units - Brazil 2014

Table 5 - Number of Teams that have access to central regulation and telehealth -2012-2014

Type of 
implanted 
systems

Central use of regula-
tion by the team - 

2014

The unit has telehealth 
- 2012

The unit has telehealth - 2014 Use of telehealth by the team - 
2014

Frequency % Frequency % Frequency % Frequency %

Yes 25,703 86.3 4,931 12.7 6,662 27.7 9,181 30.8

No 4,075 13.7 33,875 87.3 17,393 72.3       
20,597 

69.2

Total 29,778 100.0 38,812 100.0 24,055 100.0       
29,778 

100.0

Medical offices 
with computer

Medical offices 
with computer 
connected to 
the Internet

Dental offices 
with computer

Dental offices 
with computer 
connected to 
the internet

Nursing offices 
with computer

Nursing offices with 
computer connected to the 

internet

Pharmacy with 
computer

Number of  com-
puters in the phar-
macy connected to 

the internet

Nº % Nº % Nº % Nº % Nº % Nº % Nº % Nº %

0 18,619 80.6 19,435 84.1 15,670 86.2 16,034 88.2 15,181 70.6 16,633 77.4 18,828 78.3 0 0

1 2,658 11.5 2,091 9.1 2,232 12.3 1,892 10.4 5,356 24.9 4,070 18.9 5,227 21.7 4,379 83.8

2 733 3.2 637 2.8 218 1.2 201 1,1 582 2.7 469 2.2 612 11.7

3 380 1.6 329 1.4 53 0.3 46 0.3 197 .9 163 .8 134 2.6

4 229 1 179 0.8 5 0 5 0 68 .3 56 0.3 35 0.7

5 141 0.6 117 0.5 4 0 4 0 28 .1 25 0.1 12 0.2

6 or 
more

340 1.5 312 1.4 0 0 0 0 81 .4 77 0.4 55 1.1

23,100 100 23,100 100 18,182 100 18,182 100 21,493 100.0 21,493 100.0 24,055 100 5,227 100

In Table 4, starting for the systems analysis, it is observed 
that only 13.9% of the Primary Care Teams have electronic 
medical records - 4,133 teams in a total of 29,778, and in 
places where the electronic medical record is implemented, 

Table 3 – Existence of computers in doctors’, nursing, dentist offices and pharmacy in primary care -  Brazil 2014

most are already integrated with other network points of at-
tention (80.7%). Also 90.1% of the teams have reported to 
have their own medical record.

Continuing the analysis of the systems deployed in the 
primary care, it is observed in Table 5 that the 29,778 pri-
mary care teams analyzed, 30.8% have reported using tele-
health resources. It is observed that 12.7% of the units had 

telehealth resources in 2012 passing to 27.7 in 2014. As for 
the central regulation, 86.3% of the teams have reported 
using them.

In the dimension relating to the use of information by the 
primary care teams, it was observed in the three dimensions 
analysed that this block has the highest number of positive re-
sponses: over 80%. As for carrying out monitoring and analysis 
of health indicators and health information, 88.5% of the teams 

respond positively; when asked about the management to 
make available information that assist in the analysis of health 
status, 89.0% answered that these activities are carried out as 
well as 81.1% of the teams report that receive support from the 
management to discuss the data of the information system.
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Does the management team 
provide for the team  information 

to help in the health situation 
analysis?

Frequency %

Yes
No

Total

26,505
3,273
29,778

89.0
11.0
100.0

Does the primary care team car-
ries out monitoring and analysis 
of indicators and health informa-

tion?

Frequency %

Yes
No

Total

26,363
3,415
29,778

8.5
11.5
100.0

Does the team receive support 
for the discussion of monitoring 
data of the Information System?

Frequency %

Yes
No

Total

24,149
5,629
29,778

81.1
18.9
100.0

Among the three dimensions analyzed – infrastructure, 
systems and information – it is in the dimension related to 
the information that a better structuring is found.

DISCUSSION

AIn relation to the items related to the infrastructure, it 
can be observed that the access to Internet in this study 
covers 50.1% of the units, with almost 80% of the units stat-
ing that it works properly. This result is a skip in relation to 
the data of 2012, in which 35.4% reported having access. 
11 Despite the significant skip, although most of the units 
have only one or two environments connected to the Inter-
net - 66.2%.

When analyzing the presence of computers in the units, 
it was noted that the current study revealed that 69.4% of 
the units have computers in use conditions, while a study 
conducted in 2012 shows that only 51.2% of the units had 
computers.11 In other words, the country has advanced in 
recent years to face this situation, focusing on ICT incor-
poration processes. For other peripherals, important to 
the process of interaction and to better structure the units, 
however, there is also a significant absence: 89.7%, 85.1 
and 48.5% of the units do not have microphones, webcam 

and printers respectively. There are still very few smart-
phones available in the units - 1.2%.

As regards the situation in the offices concerning com-
puterization, it was observed a very precarious situation: 
less than 20% of the teams have access to computers and 
internet in the offices. Even in the pharmacy, which has 
numerous processes that could provide better control and 
agility with the presence of computers, the situation is wor-
rying - only 21.7%. In other words, there is still a long way 
to go to the computing infrastructure is adequate in order 
to take advantage of all the potential of ICT in the different 
areas and activities conducted in the basic units.

With regard to electronic medical record, it was ob-
served that only 13.9% of the teams in Brazil have ac-
cess to electronic medical records. In the United States, a 
study13 conducted in 2011, pointed out that 35% of primary 
care doctors of APS already had electronic medical record 
while in Canadá14 this percentage in 2010 reached 49%. 
The implementation of electronic medical record systems in 
primary care is complex, involving many aspects. A recent 
review identified more than 48 different factors that can in-
fluence in the success of the implementation of electronic 
records.15

The deployment of telehealth resources and the access 
of the teams to these resources draw attention in the gen-
eral framework of ICT assessed: more than 30.8% report 
using telehealth program for various activities, including re-
mote diagnostics, continuing education activities and tele-
consultations. According to a study conducted in 201212. 
This percentage was only 8%. In addition to the growth 
process of using telehealth resources in Brazil, it was also 
noted a skip in relation to the implementation of the project 
in the basic units. In 2012, this percentage was 12.7% pass-
ing to 27.7% in 2014.

Brazil has since 200716 a national project of structured 
telehealth, which allowed the provision of telehealth re-
sources to about 14,000 teams since their implantation17. 
In this study, 9,121 primary care teams reported using the 
telehealth resources, denoting the effective implementation 
of the national telehealth project. However, there is still a 
significant gap between the possibility of the teams to have 
access – by the national project and the concrete account 
of its use. There is also still a significant number of teams 
that do not have telehealth resources because the national 
project does not have 100% coverage.

The most significant results are found in relative dimen-
sion to the use of information, in which more than 80% of 
the teams refer significant processes with regard to the in-

Table 6 - Number of teams that have access to central 
regulation and telehealth -2012-2014
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volvement of managing the provision and supporting the 
use information as well as the use of information by the 
teams to perform monitoring. Although this last dimension 
offer ample scope for interpretation, the scope of the ques-
tions, the finding goes against the efforts made in the coun-
try for family health teams use the data generated by the 
systems of information. 18,19

In order to act on the problems found on the ICTs in-
corporation process, it is underway in the country, the 
Requalification Programme of UBS’s Ministry of Health, 20 
which has invested in the installation of computers, internet 
and in the implementation of Electronic Medical Records 
in UBS. In particular, the e-SUS project’s implementation 
proposal21, that advances towards improving the informa-
tion production process on the activities of primary care, 
individualizing care, has been a significant initiative that has 
driven the computerization process of primary care in the 
country. Another important initiative relates to the National 
Broadband Plan in UBS, the result of a partnership between 
the Ministry of Health and the Ministry of Communications, 
aiming to install broadband in twelve thousand UBS22. But 
there is still a long way to be followed until all the primary 
care teams have an available ICT structure.

It is emphasized that this framework of relative pre-
cariousness of ICT incorporation process in primary care 
in Brazil is conditioned by concrete limits. There are limits 
as regards the implementation and evaluation of innova-
tive policies in the health area in complex institutional set-
tings, such as the ICT incorporation process. Some topics 
are well described in the literature23,24 such as a useful list 
of innovation attributes that predict (but do not guarantee) 
the successful adoption, the importance of social influence 
and the networks through which operates the complex and 
contingent nature of adoption process, the characteristics 
(both hardware and software) of the organizations that en-
courage and inhibit innovation, initiated and discontinued 
actions, beyond assimilation and routinization process of 
difficult investigation.

Although this process of still relatively precariousness 
ICT incorporation into primary health care in Brazil, it is im-
portant to emphasize the progresses made in recent years 
about the existence of computers and connectivity, the in-
corporation of telehealth resources and especially the use 
of information by primary care teams.

CONCLUSION

This study observed that in Brazil the ICT incorporation 
process in primary care is relatively poor, with problems in 
the infrastructure, with less than 20% of the teams having 
computers in their offices and internet access. The elec-
tronic medical record implementation is still very limited and 
the process of using telehealth resources has advanced in 
recent years reaching more than a third of the teams. In the 
three analyzed dimensions - infrastructure, systems imple-
mentation and use of information –it is in this last aspect 
that we observe significant advances: more than 80% of 
the teams report using information for monitoring their ac-
tivities. There is still a long way to go in Brazil in relation to 
the incorporation of ICT in primary care.
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