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Primary Health Care and COVID-19 patient care 
across regions in Brazil

Abstract  The aim of this study was to describe the 
role of PHC in the delivery of care to COVID-19 
patients, identifying facilitating factors and con-
straints to the response of PHC teams to the 
pandemic. We conducted a cross-sectional sur-
vey-based study with a nationally representative 
sample of primary health care centers (PCCs). A 
total of 907 PCCs from the country’s five regions 
participated in the study. Data was collected be-
tween July and November 2021 using an online 
survey. The results show that PCCs in the South 
and Southeast were better prepared to respond 
to the pandemic in terms of availability of per-
sonal protective equipment and communications 
facilities, while PCCs in the North and Northeast 
performed better for health surveillance actions, 
educational activities, contact tracing, case mon-
itoring and notification of cases in the influenza 
surveillance system. Seventy per cent of PCCs ad-
ministered COVID-19 vaccines at national level 
and 28% and 25% had to suspend the first and 
second doses of the vaccine, respectively. The find-
ings show that primary care services played an 
important role in the response to the pandemic 
despite challenges caused by the lack of national 
coordination.
Key words  Primary Health Care, SARS-CoV-2, 
COVID-19, Health care, Working conditions
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Introduction

The COVID-19 pandemic is the most serious 
health crisis in the last 100 years, resulting in 
more than 700,000 deaths in Brazil and 6.9 mil-
lion worldwide, according to official data. How-
ever, the World Health Organization (WHO) 
estimates that the real number of deaths direct-
ly or indirectly attributed to the pandemic may 
amount to 15 million1.

It was expected that countries with universal 
public health systems would have responded best 
to the pandemic, largely due to the structure of 
these systems, which are made up of expansive 
service networks2. However, better performance 
has been associated with high income countries3, 
countries with a population of up to 14 million 
inhabitants, countries with higher rates of health-
care spending as a percentage of GDP and coun-
tries with good public governance4. 

Although the Brazilian government has been 
reckless in its management of the health crisis, 
by adopting a strategy to contain the spread of 
SARS-CoV-25, the country’s public health sys-
tem, Sistema Único de Saúde (SUS) or Unified 
Health System, has been recognized by all sectors 
of society as playing an essential role in prevent-
ing an even greater death toll.

Despite the important role of hospitals and 
increased investment in hospital care, with the 
expansion of beds and the capacity of intensive 
care units and purchase of ventilators, in most 
municipalities in Brazil primary health care 
(PHC) was the frontline the care system during 
the pandemic The responses to the pandemic in 
primary healthcare services in Brazil and oth-
er countries were influenced by organizational 
care models and their integration into national 
healthcare systems, as well as local socio-political 
circumstances. With few exceptions, it could be 
said that an opportunity to strengthen the role of 
PHC was missed6.

This article seeks to describe the role of PHC 
in the delivery of care to COVID-19 patients, 
identifying facilitating factors and constraints 
that may have influenced the response capacity 
of PHC teams. 

Methods

This article is part of the study titled “Prima-
ry care challenges in the SUS response to the 
COVID-19 pandemic - phase two”. We conduct-
ed a cross-sectional survey-based study using a 

nationally representative sample of primary care 
centers (PCCs) registered in the National Regis-
try of Healthcare facilities (CNES) in December 
2020. 

The strata were considered study domains 
for the purposes of sample size calculation. In 
each region, sample size was calculated using the 
following algebraic expression for estimating pro-
portions:

n = 

where P is the population proportion to be 
estimated, tolerable sampling error is 0.5 and the 
normal curve value is z=1.96, corresponding to a 
95% confidence interval7.

The sample sizes were as follows: North 
and Midwest, 100 PCCS; South, 150 PCCs; and 
Southeast and Northeast, 200 PCCs, correspond-
ing to a sampling error of 10, 8 and 7 points, re-
spectively. 

A total of 945 PCCs were randomly selected 
based on an estimated response rate of 80%. A 
number of PCCs were randomly selected in ad-
vance in each region as a reserve in case losses 
were higher than expected. The 945 randomly 
selected PCCs were considered the sample size 
to be obtained and centers excluded because they 
did not belong to the study population were re-
placed by centers from the reserve, meaning that 
985 centers were contacted.

The sampling process fraction in each strata i 
was calculated using the following equation: 

fi=

where ni is the size of the randomly selected 
sample and Ni is the population size. The differ-
ent random sampling odds used in the strata to 
select the services in the sample were compensat-
ed by introducing sampling weights in the data 
analysis stage, which were the inverse of the sam-
pling fractions. The following sampling weights 
were used: North, 20.74056; Northeast, 50.73106; 
Southeast 39.18846; South 23.04500; and Mid-
west, 19.59848. 

The selected PCCs were contacted by tele-
phone to define the respondent, who was either 
the center manager or a health professional with 
a degree-level qualification. Where neither type 
of professional wanted to participate, the center 
was considered a loss. The questionnaire was 
made available on the REDCap8 data capture 
platform between July and November 2021. For 
the purposes of this article, we used the data from 
the questions about the size and physical struc-

P (1 - P)
(d/z)2

ni
Ni
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ture of the PCC, availability of personal protec-
tive equipment (PPE), availability of materials, 
communication facilities, care taken in relation 
to COVID-19 patient follow-up strategies, work 
organization, team training, patient transport, 
health surveillance and vaccination process.

The study variables were analyzed by region 
and nationally using descriptive statistics (per-
centages and respective 95% confidence inter-
vals). The statistical significance of differences 
between regions was assessed using the chi-
squared test with Rao-Scott correction for com-
plex samples, adopting a 5% significance level 
and considering the sampling weights applied to 
the sample units, which were the inverse of the 
sampling fractions used in the strata.

The study protocol was approved by the eth-
ics committee of the School of Public Health, 
São Paulo University (reference numbers CAAE 
31414420.8.0000.5421 and 4.827.811, July 5, 
2021).

Results 

A total of 907 of the 945 PCCs (95.8%) partici-
pated in the study: 125 in the North, 226 in the 
Northeast, 248 in the Southeast, 186 in the South 
and 122 in the Midwest. Over half the respon-
dents (64%; 95%CI: 61-67) were center managers 
and 52% (95%CI: 48-55) were professionals who 
had been working in the center for more than 
three years. 

Table 1 presents information on physical 
structure and communication facilities. Six-
ty-three per cent (95%CI: 59-66) of the PCCs had 
only one Family Health Strategy (FHS) team and 
42% (95%CI: 39-45) had two or less consulting 
rooms. Twenty-five per cent (95%CI: 23-29) of 
PCCs nationally and 46% (95%CI: 37-54) in the 
North and 39% (95%CI: 32-45) in the Northeast 
did not use an electronic health record system. 
Nationally, 50% (95%CI: 48-53) of PCCs had a 
landline telephone and 28% (95%CI: 25-31) had 
a cellphone. The smallest percentages were found 
in the Northeast, with only 15% (95%CI: 11-20) 
of PCCs having a landline telephone and 20% 
(95%CI: 16-26) having a cellphone. However, 
the use of online platforms for COVID-19 pa-
tient follow-up was most frequent in the North-
east, with 73% (95%CI: 67-78) of PCCs using 
WhatsApp and 27% (95%CI: 22-33) using vid-
eo-calling devices. Improvements were made to 
PCC communication facilities nationally to ex-
pand the use of remote access technologies by 

patients and internet was installed or improved 
in 31% of PCCs (95%CI: 28-34) nationally and 
39% of PCCs in the Northeast (95%CI: 33-46).

Table 2 presents the results of the questions 
on availability of PPE and materials and team 
training. Nationally, 45% (95%CI: 42-48) of re-
spondents confirmed availability of all items of 
PPE (N95 masks, surgical masks, face shields/
goggles and waterproof aprons). The worst results 
were found in the North (34%; 95%CI: 26-42) 
and Northeast (36%; 95%CI: 30-42). The region 
with the poorest and best availability of materi-
als were the Northeast and South (8%; 95%CI: 
5-12 and 31%;95%CI: 24-38, respectively). PPE 
and COVID-19 response training was provided 
in 57% (95%CI: 56-60) and 54% (95%CI: 50-57) 
of PCCs, respectively. The regions with the lowest 
percentages were the North and Northeast 

Face-to-face consultations continued to be 
available in 64% (95%CI: 60-67) of the PCCs in 
Brazil. According to 85% (95%CI: 83-88) of the 
respondents, special COVID-19 centers were 
created in the municipality where the PCC was 
located. Specific patient flows were defined for 
suspected and confirmed cases of COVID-19 in 
90% (95%CI: 87-92) of the PCCs. Family health 
support teams (NASF-AB) and oral health teams 
participated in care actions in 73% (95%CI: 69-
77) and 81% (95%CI: 78-84) of PCCs, respective-
ly. Forty-eight per cent of PCCs in the South (the 
highest rate across all regions) provided treat-
ment for patients with severe COVID (95%CI: 
41-55). There was referral of COVID-19 cases in 
98% (95%CI: 97-99) of PCCs, with 73% (95%CI: 
70-76) making the necessary referrals. Transport 
of patients with severe COVID was performed by 
the state government in 96% (95%CI: 94-97) of 
the PCCs (Table 3).

Regarding health surveillance, the highest 
percentages were found for the promotion of 
social isolation (98%; 95%CI: 97-99), case mon-
itoring (90%; 95%CI: 87-91) and follow-up of 
patients in isolation (81%; 95%CI: 82-87). The 
lowest percentages were observed for RT-PCR 
and rapid antigen test sample collections (30%; 
95%CI: 39-33 and 31%; 95%CI: 28-33, respec-
tively) (Table 3).

Concerning the COVID-19 vaccination pro-
cess, 70% (95%CI: 67-76) of PCCs in Brazil ad-
ministered vaccines at the time when the survey 
was responded. The national rate was significant-
ly different to the rate in the Midwest, where only 
39% (95%CI: 30-47) of PCCs administered vac-
cines. While the cold chain was reported to be a 
problem in only 4% (95%CI: 3-6) of PCCs, the 
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administration of the first dose was suspended 
due to vaccine shortages in 28% (95%CI: 25-31) 
of PCCs. This rate was highest in the South (40%; 
95%CI: 33-48). The second dose was suspended 
in 25% (95%CI:22-28) of PCCs (Table 3).

The Midwest was the region with the lowest 
percentage of PCCs performing contact tracing 
among priority groups (81%; 95%CI: 67-90) and 
individuals who had not received the second 
dose (77%; 95%CI: 62-87). The Northeast was 
the region with the lowest percentage of PCCs 
that reported adverse effects (68%; 95%CI: 61-
74) (Table 3). 

Discussion

While the results illustrate the important work 
done by primary care services in Brazil, they 

also emphasize some of the challenges faced 
during the pandemic, which were exacerbat-
ed by poor national coordination. The findings 
also highlight regional disparities and differenc-
es in the work processes of family health teams 
across the country. PHC plays an essential role 
in ensuring the delivery of quality care for usual 
common infections and COVID-19, performing 
essential public health functions. Appropriate, 
evidence-based guidelines play a key role in en-
suring that the quality of care is maintained, par-
ticularly during pandemics9.

With regard to the organization of care for 
suspected and confirmed cases of COVID-19, 
in general, the findings reveal a gradient be-
tween the South and other regions, especially the 
North and Northeast. The Midwest and South-
east showed middling results. The Sul stood out 
predominantly in individual care actions and 

Table 1. Physical structure and communication facilities available in the PCCs. Brazil, 2021. 
North 

%
Northeast 

% 
Southeast

%
South

%
Midwest 

% 
Brazil 

%
(CI95%) (CI95%) (CI95%) (CI95%) (CI95%) (CI95%)

Number of teams 0 p<0.001 2 (0-6) 2 (1-5) 15 (11-20) 11 (7-17) 2 (1-7) 7 (6-9)
1 58 (50-67) 71 (65-78) 57 (51-63) 57 (50-64) 60 (51-68) 63 (59-66)
2 21 (15-29) 10 (7-15) 10 (7-15) 16 (11-22) 17 (11-25) 13 (11-15)
3 11 (7-18) 6 (3-10 6 (3-9) 9 (6-14) 11 (6-18) 7 (6-9)
4 or more 8 (4-14) 11 (8-16) 12 (8-16) 6 (4-11) 10 (6-17) 10 (8-13)

Number of 
consulting rooms

2 or less p<0.001 47 (39-56) 51 (44-57) 34 (29-40) 32 (26-39) 41 (33-50) 42 (39-45)
3 or more 53 (44-61) 49 (43-56) 66 (60-71) 68 (61-74) 59 (50-68) 58 (55-61)

Electronic health 
records system

Yes, e-SUS p<0.001 48 (39-57) 53 (46-59) 55 (49-61) 41 (35-49) 69 (60-77) 53 (49-56)
Yes, other system 6 (3-12) 9 (6-13) 27 (21 - 32) 56 (49 - 63) 20 (14-29) 22 (19-25)
No 46 (37-54) 39 (32-45) 19 (14-24) 2 (1-6) 11 (6-18) 25 (23-29)

Communication 
facilities 
(availability)

Telephone 
landline

p<0.001 18 (13-26) 15 (11-20) 79 (73-84) 93 (88-96) 62 (53-70) 50 (48-53)

Cellphone p<0.001 26 (19-35) 20 (16-26) 29 (24-35) 41 (35-49) 35 (27-44) 28 (24-31)
Internet 
connection

p<0.001 77 (69-83) 91 (86-94) 98 (95-99) 98 (95-99) 98 (93-99) 93 (91-95)

Adequate internet 
quality

p<0.001 58 (50-67) 78 (73-83) 77 (72-82) 82 (75-87) 71 (63-79) 76 (73-79)

Improvements 
in PCC 
infrastructure 
after COVID-19

Cellphone p=0.001 18 (13-26) 12 (9-17) 19 (15-25) 26 (20-33) 26 (19-35) 18 (16-21)
Telephone 
landline

p<0.001 5 (2-10) 6 (4-10) 26 (21-32) 30 (24-37) 21 (15-30) 17 (15-30)

New computers p=0.337 18 (13-26) 16 (12-21) 21 (17-27) 18 (13-25) 23 (16-31) 19 (16-22)
Internet installed 
or improved

p<0.001 24 (17-32) 39 (33-46) 25 (20-31) 23 (17-29) 34 (27-43) 31 (28-34)

Access to Zoom, 
Meet, Teams 
made available by 
management

p=0.060 33 (25-42) 35 (29-41) 44 (38-50) 44 (37-51) 37 (29-46) 39 (36-46)

Source: Authors.
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services, showing better capacity, availability of 
equipment and testing materials, and infrastruc-
ture. 

On the other hand, the North and Northeast 
regions stood out in relation to the collective as-
pects of PHC and teamwork in educational and 
community actions, monitoring of cases, as well 
as vaccination against COVID-19 and the active 
search for users overdue for the second dose.

A study by Castro et al.10 revealed distinct 
patterns in the spread of COVID-19 across Bra-
zil, resulting in what they called “concurrent 
COVID-19 epidemics”. They found that as the 
virus moved to inland areas, demand for scarce 
and distant resources intensified, meaning that it 
was not possible to prevent fatalities. The authors 
underlined regional differences, highlighting the 
case of the state of Ceará in the Northeast, which 
experienced the silent circulation of the virus for 
around one month (end of April to the middle of 
May 2020) before the first case was officially re-
ported. Although the state witnessed a high rate 
of COVID spread, it ranked third-last in deaths, 
suggesting that, despite the continued spread of 
the virus, local actions were successful in pre-
venting deaths. 

The results of the present study also indicate 
that care actions and surveillance were more fre-
quent in PCCs in the Northeast. The fact that 
prevention and mitigation actions were imple-
mented as soon as the first cases were identified 
lessened the effects of the pandemic. Although 
responses differed markedly across states due to 
the absence of centralized federal government 
measures, there was a significant reduction in 
the number of COVID-19 deaths in this region 
as a result of the social distancing measures and 
health actions implemented by state govern-
ments11.

PPE shortages, especially at the beginning of 
the pandemic, have been described in the litera-
ture. Strategies used to address PPE shortages in-
cluded prioritizing professionals in direct contact 
with confirmed cases of COVID-1912-15. Based 
on our findings, it is evident that PCCs suffered 
shortages of PPE, especially N95/FFP2 masks, 
during spikes in COVID-19 transmission.

A study by Giovanella et al.16 found that avail-
ability of PPE in primary care services in June 
2020 was sufficient in only 24% of cases. In the 
present study, this percentage was 45% (95%CI: 
42-48). The same study showed that essential 

Table 2. Availability of PPE, materials and COVID-19 response training in PCCs. Brazil, 2021.

Variables
North 

%
Northeast 

% 
Southeast

%
South

%
Midwest 

% 
Brazil 

%
(CI95%) (CI95%) (CI95%) (CI95%) (CI95%) (CI95%)

PPE (availability 
in PCC)

N95 masks p<0.001 47 (39-56) 50 (44-57) 67 (61-73) 75 (68-80) 66 (58-74) 60 (57-63)
Surgical masks p=0.028 82 (75-88) 85 (80-89) 91 (87-94) 94 (90-97) 91 (84-95) 88 (86-91)
Face shield/
goggles 

p<0.001 60 (51-68) 62 (55-68) 78 (72-83) 89 (84-93) 73 (64-80) 72 (68-75)

Waterproof apron p<0.001 57 (48-65) 61 (55-67) 74 (68-79) 74 (70-82) 61 (52-69) 67 (64-70)
All items of PPE p<0.001 34 (26-42) 36 (30-42) 53 (47-59) 58 (51-64) 43 (35-52) 45 (42-48)

Materials 
(sufficiency in 
PCC)

Oximeter p=0.012 74 (65-80) 73 (67-79) 75 (69-80) 84 (78-88) 75 (67-82) 75 (72-78)
Oxygen p<0.001 28 (21-37) 23 (18-29) 62 (56-68) 79 (73-84) 54 (45-63) 46 (43-49)
Infrared 
thermometer

p<0.001 46 (37-54) 50 (43-56) 59 (53-65) 68 (61-75) 61 (53-69) 56 (53-59)

Teste RT-PCR p<0.001 30 (23-39) 43 (37-50) 46 (40-53) 66 (58-72) 43 (34-52) 46 (43-49)
Rapid antigen 
tests

p=0.031 48 (39-57) 47 (41-54) 48 (42-54) 56 (49-63) 45 (36-54) 49 (45-52)

All materials p<0.0001 10 (6-17) 8 (5-12) 19 (15-24) 31 (24-38) 22 (16-30) 16 (14-18) 
Training PPE training p=0.008 49 (40-58) 51 (45-58) 64 (58-70) 57 (50-64) 65 (56-73) 57 (54-60)

COVID-19 
response training

p=0.020 45 (36-54) 49 (42-55) 61 (55-67) 52 (45-60) 57 (48-66) 54 (50-57)

Source: Authors.
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materials for the care of COVID-19 patients were 
also scarce and that 34% of the respondents re-
ported there were enough oximeters, 35% report-
ed that there was sufficient oxygen, 19% reported 
there were enough infrared thermometers and 
45% reported there were sufficient RT-PCR tests. 
In comparison, the present study showed that ox-

imeters were available in 75% (95%CI: 72-78) of 
PCCs, oxygen in 46% (95%CI: 43-49), infrared 
thermometers in 56% (95%CI: 53-59) and RT-
PCR tests in 46% (95%CI: 43-49).

The need to provide care for COVID-19 pa-
tients led to changes in the day-to-day function-
ing of health centers. Studies17,18 reveal changes 

Table 3. Work organization, surveillance and vaccination in PCCs in response to the COVID-19 pandemic. Brazil, 2021. 

Variables
North 

%
Northeast 

% 
Southeast

%
South

%
Midwest 

% 
Brazil 

%
(CI95%) (CI95%) (CI95%) (CI95%) (CI95%) (CI95%)

Care (Forms 
of COVID-19 
case moni-
toring and 
follow-up)

Creation of specific 
COVID unit 

p=0.485 90 (83-94) 85 (79-89) 83 (78-88) 88 (83-92) 85 (78-91) 85 (83-88)

Telephone p<0.001 70 (61-77) 81 (75-86) 90 (85-93) 89 (84-93) 91 (84-95) 85 (82-87)
WhatsApp p<0.001 66 (57-73) 73 (67-78) 56 (50-62) 71 (64-77) 66 (57-73) 66 (63-69)
Video calls p=0.007 19 (13-27) 27 (22-33) 17 (13-22) 17 (12-23) 16 (11-24) 21 (18-24)
Face-to-face 
consultations in the PCC

p=0.127 74 (65-81) 60 (54-66) 67 (60-72) 63 (56-70) 61 (53-70) 64 (60-67)

Home visits p=0.018 77 (69-83) 70 (64-76) 67 (60-72) 59 (52-66) 58 (49-67) 67 (64-70)
NASF-AB team support p=0.460 71 (60-79) 76 (69-82) 71 (63-77) 68 (58-76) 76 (65-84) 73 (69-77)
Oral health team support p=0.590 81 (72-87) 84 (78-88) 79 (73-83) 82 (75-87) 80 (72-86) 81 (78-84)

Work organi-
zation

Extending opening hours p<0.001 30 (22-38) 27 (21-33) 15 (11-19) 20 (15-27) 18 (12-26) 21 (19-24)
Specific COVID-19 
patient flows

p<0.001 82 (74-87) 86 (81-90) 95 (91-97) 94 (89-96) 89(82-94) 90 (87-92)

Treatment of severe 
COVID-19 patients

p<0.001 38 (30-46) 20 (15-26) 30 (24-36) 48 (41-55) 34 (27-43) 30 (27-33)

Reference for referral p=0.506 99 (94-99) 98 (95-99) 98 (96-99) 97 (94-99) 96 (90-98) 98 (97-99)
Manages to refer p=0.067 69 (60-76) 71 (65-77) 78 (73-83) 69 (62-75) 69 (60-76) 73 (70-76)

Transport 
(severe cases)

Provided by state 
government

p=0.619 94 (89-97) 95 (91-97) 97 (94-98) 97 (94-97) 96 (90-99) 96 (94-97)

Surveillance PCC is informed of 
cases confirmed by other 
services

p=0.259 71 (63-78) 80 (74-84) 80 (75-85) 77 (70-82) 73 (64-80) 78 (75-81)

PCC is informed of 
hospitalization of its 
patients

p=0.007 55 (46-64) 72 (66-78) 69 (62-74) 62 (55-69) 58 (49-67) 67 (64-70)

PCC registers cases in the 
e-SUS VE

p=0.035 76 (69-83) 72 (65-77) 72 (66-77) 60 (53-67) 65 (56-73) 70 (67-73)

RT-PCR material 
collection

p<0.001 22 (16-31) 20 (16-26) 35 (29-41) 49 (42-56) 27 (20-36) 30 (27-33)

Material collection rapid 
antigen test

p=0.0001 29 (22-37) 22 (17-28) 36 (31-42) 40 (33-47) 37 (29-46) 31 (28-34)

Encourages social 
isolation

p=0.504 98 (94-99) 99 (96-99) 98 (95-99) 98 (95-99) 96 (90-98) 98 (97-99)

Contact tracing p<0.001 80 (72-86) 88 (83-92) 82 (77-87) 73 (66-79) 76 (68-83) 82 (80 -85)
Follow-up of isolated 
patients

p=0.088 83 (76-89) 89 (84-92) 81 (76-85) 83 (77-88) 83 (75-87) 84 (82-87)

Case monitoring p<0.001 92 (86-96) 94 (90-97) 85 (81-89) 84 (78-88) 91 (84-95) 90 (87-91)
Educational activities p<0.001 91 (85-95) 96 (92-98) 81 (75-85) 80 (73-85) 86 (79-91) 87 (86-89)

it continues
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in patient flows and the creation of specific areas 
and teams to treat cases in order to minimize cir-
culation and streamline treatment.

Different approaches to patient care and sur-
veillance were widely adopted in PCCs across 
Brazil, especially in the Northeast. These ap-
proaches focused on COVID-19 patient moni-
toring using different means of communication, 
such as the telephone and WhatsApp, encourag-
ing social isolation and contact tracing. Similar 
strategies, especially screening and monitoring of 
the clinical evolution of cases, were encouraged 
by health bodies in other countries10,19-23. The 
surveillance actions developed by primary care 
services in Brazil were also encouraged in coun-
tries such as China, Canada, Malaysia, Ethiopia, 
Nigeria and India10,24-29. 

Fernandez et al.30 describe the use of tele-
medicine and social media to monitor families, 
highlighting that digital exclusion is one of the 
challenges faced by PHC professionals. Lotta et 

al.31 stress that these technologies should not re-
place face-to-face contact and the close relational 
approach adopted by family health teams.

The use of telemedicine facilitated continuity 
of care for COVID-19 patients, but not without 
challenges. Adequate IT infrastructure is essen-
tial to optimize remote consultations32. Low lev-
els of education and digital literacy, together with 
language barriers, are common barriers for pa-
tients. Providers have concerns related to digital 
literacy, clinical process flows and legal liabilities. 
The lack of an integrated telehealth care model 
covering diagnostics, prescriptions, and medica-
tion supply mirrors the existing fragmentation of 
care delivery33. 

Different strategies were adopted at the be-
ginning of the vaccination process. In the Mid-
west, this process took place largely outside 
PCCs. While vaccination points were created 
in some municipalities34, it is noteworthy that 
only 39% of PCCs (95%CI: 30-47) in this region 

Variables
North 

%
Northeast 

% 
Southeast

%
South

%
Midwest 

% 
Brazil 

%
(CI95%) (CI95%) (CI95%) (CI95%) (CI95%) (CI95%)

Vaccination 
COVID-19

PCC administers 
vaccination against 
COVID-19

p<0.001 70 (62-78) 80 (74-85) 71 (65-76) 62 (55-69) 39 (30-47) 70 (67-73)

Use of leftover vaccines p=0.154 50 (40-60) 40 (33-48) 46 (39-54) 41 (32-50) 55 (41-69) 44 (40-48)
All PCC professionals 
vaccinated 

p=0.123 95 (88-98) 95 (91-97) 99 (96-
100)

95 (89-98) 89 (77-96) 96 (94-97)

Problems in the cold 
chain

p=0.309 7 (3-14) 5 (3-9) 4 (2-8) 2 (0-7) 2 (0-14) 4 (3-6)

First dose suspended due 
to vaccine shortages

p<0.001 14 (9-22) 30 (24-36) 24 (19-30) 40 (33-48) 30 (23-39) 28 (25-31)

Second dose suspended 
due to vaccine shortages

p=0.103 17 (11-24) 26 (21-32) 25 (20-30) 30 (23-37) 25 (18-33) 25 (22-28)

Vaccination suspended 
due to syringe shortages

p=0.546 0 3 (1-7) 3 (1-7) 1 (0-6) 0 2 (1-4)

Contact tracing priority 
groups

p=0.011 93 (86-97) 96 (92-98) 89 (83-93) 90 (82-94) 81 (67-90) 92 (90-94)

Contact tracing for 
people who have not 
received second dose

p=0.019 89 (80-94) 95 (91-97) 89 (83-93) 87 (79-92) 77 (62-87) 91 (88-93)

List of patients with high 
blood pressure/diabetes 
was used

p<0.001 92 (84-96) 95 (91-97) 84 (78-89) 82 (74-88) 85 (72-93) 89 (86-91)

Notifies adverse effects p<0.001 73 (62-81) 68 (61-74) 89 (84-93) 92 (86-96) 87 (74-94) 79 (75-82)
Staff expansion p=0.181 49 (39-59) 45 (38-53) 39 (32-47) 39 (31-48) 28 (17-42) 42 (38-46)

Source: Authors.

Table 3. Work organization, surveillance and vaccination in PCCs in response to the COVID-19 pandemic. Brazil, 2021. 
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administered vaccinations. There was a need to 
suspend the administration of both the first and 
second dose of the vaccine in all regions. In the 
South, the first and second dose was suspended 
in 40% and 30% of PCCs, respectively. According 
to Hallal35, if the federal government had given 
due priority to vaccine purchases, 75% of the 
lives lost to COVID-19 could have been saved. 

In a study conducted in Tunisia, Melki et 
al.36 report that PHC played an important role in 
the early stages of the pandemic, even though it 
was marginalized from the national COVID-19 
strategy, as occurred in Brazil, where priority 
was given to strengthening the structure of the 
hospital system. A study undertaken by Yang et 
al.37 in China highlights that primary care doc-
tors should immediately refer suspected cases to 
specialized hospitals for diagnosis and treatment 
because primary care services lack adequate in-
frastructure and technical capacity to deal with 
cases.

However, the capillarity of PCCs and the 
FHS in Brazil are strengths that could have been 
better harnessed in the country’s response to the 
COVID-19 pandemic17,18. A study by Cirino et 
al.38 showed that despite challenges related to the 
reorganization of local processes and ambience, 
equipment and supplies shortages, institutional 
communication problems and lack of coordina-
tion with other health services, PHC played an 
important role in the response to the COVID-19 
pandemic. 

Conclusion

The present study provides a broad overview of 
the role played by PHC in the response to the 
COVID-19 pandemic and patient care. The find-
ings reveal that more than one year after the start 
of the pandemic in Brazil, substantial challenges 
remain in the provision of materials, equipment 
and PPE, with the worst results being found in 
the North and Northeast.  

It was necessary to adapt care practices in 
PCCs to respond to the pandemic, adopting re-
mote care methods, changes in work process-
es, treating patients with respiratory syndrome 
separately from other patients, and remote con-
sultation and monitoring. Health surveillance 
actions such as encouraging social isolation and 
case monitoring were one of the positive aspects, 
although diagnostic testing was less than ideal. 
With regard to the vaccination process, availabil-
ity of doses was a challenge. 

The results highlight the need for greater 
investment in PCC infrastructure and facilities, 
especially in the most vulnerable regions of the 
country, to strengthen communication, improve 
the availability of PPE and materials, provide staff 
training, increase testing capacity and enhance 
surveillance. While this study provides a snap-
shot of a specific period and may therefore not 
capture changes implemented as the pandemic 
progressed, such as changes in policy and PCC 
organization, the results provide health managers 
and decision-makers important insights that can 
contribute to the formulation of policies to tack-
le the COVID-19 pandemic and plan for future 
pandemics.



3459
C

iência &
 Saúde C

oletiva, 28(12):3451-3460, 2023

Collaborations

PHS Mota: study design and planning, data col-
lection, analysis and interpretation, and drafting 
and revising the manuscript. FR Santana: data 
collection, analysis and interpretation, and draft-
ing and revising the manuscript. MLF Rizzotto: 
data collection, analysis and interpretation, and 
drafting and revising the manuscript. GC Cury: 
study design and planning, data collection and 
revising the manuscript. L Giovanella: study de-
sign and planning, data collection and revising 
the manuscript. LA Facchini: study design and 

planning, data collection and revising the man-
uscript. A Bousquat: study design and planning, 
data collection, analysis and interpretation, and 
revising the manuscript. 

Funding

World Health Organization (WHO)/Pan Amer-
ican Health Organization (PAHO), Umane. L 
Giovanella and A Bousquat are CNPq Research 
Productivity Fellows.

References

1.	 World Health Organization (WHO). WHO Corona-
virus (COVID-19) Dashboard [Internet]. [cited 2023 
mar 15]. Available from: https://covid19.who.int/.

2.	 Carvalho SR, Padilha ARS, Oliveira CF, Paschoalotte 
LM, Cunha GT. Sistemas públicos universais de saúde 
e a experiência cubana em face da pandemia de Co-
vid-19. Interface (Botucatu) 2021; 25:e210145. 

3.	 Levin AT, Owusu-Boaitey N, Pugh S, Fosdick BK, 
Zwi AB, Malani A, Soman S, Besançon L, Kashnitsky 
I, Ganesh S, McLaughlin A, Song G, Uhm R, Herre-
ra-Esposito D, de Los Campos G, Peçanha Antonio 
ACP, Tadese EB, Meyerowitz-Katz G. Assessing the 
burden of COVID-19 in developing countries: syste-
matic review, meta-analysis and public policy impli-
cations. BMJ Global Health 2022; 7(5):e008477. 

4.	 Coccia M. Preparedness of countries to face CO-
VID-19 pandemic crisis: Strategic positioning and 
factors supporting effective strategies of prevention of 
pandemic threats. Environ Res 2022; 203:111678. 

5.	 Ventura DFL, Reis R. A linha do tempo da estratégia 
federal de disseminação da covid-19. Direitos Pande-
mia 2021; 10:6-31. 

6.	 Giovanella L, Martufi V, Mendoza DCR, Mendonça 
MHM, Bousquat A, Aquino R, Medina MG. A contri-
buição da Atenção Primária à Saúde na rede SUS de 
enfrentamento à Covid-19. Saude Debate 2020; 44(n. 
esp. 4):161-176. 

7.	 Cochran WG. Sampling techniques. 3ª ed. New Work: 
Wiley; 1977.

8.	 Harris PA, Taylor R, Minor BL, Elliott V, Fernandez 
M, O’Neal L, McLeod L, Delacqua G, Delacqua F, Kir-
by J, Duda SN. REDCap Consortium, The REDCap 
consortium: Building an international community of 
software partners. J Biomed Inform. 2019; 95:103208. 

9.	 Haldane V, Zhang Z, Abbas RF, Dodd W, Lau LL, 
Kidd MR, Rouleau K, Zou G, Chao Z, Upshur REG, 
Walley J, Wei X. National primary care responses to 
COVID-19: a rapid review of the literature. BMJ Open 
2020; 10(12):e041622. 

10.	 Castro MC, Kim S, Barberia L, Ribeiro AF, Gurzenda 
S, Ribeiro KB, Abbott E, Blossom J, Rache B, Singer 
BH. Spatiotemporal pattern of COVID-19 spread in 
Brazil. Science 2021; 372(6544):821-826. 

11.	 Kerr L, Kendall C, Silva AAM, Aquino EML, Pescari-
ni JM, Almeida RLF, Ichihara MY, Oliveira JF, Araújo 
TVB, Santos CT, Jorge DCP, Miranda Filho DB, San-
tana G, Gabrielli L, Albuquerque MFPM, Almeida-
Filho N, Silva NJ, Souza R, Ximenes RAA, Martelli 
CMT, Brandão Filho SP, Souza WV, Barreto ML. CO-
VID-19 no Nordeste brasileiro: sucessos e limitações 
nas respostas dos governos dos estados. Cien Saude 
Colet 2020; 25(Supl. 2):4099-4120. 

12.	 Halcomb E, McInnes S, Williams A, Ashley C, James 
S, Fernandez R, Stephen C, Calma K. The Experien-
ces of Primary Healthcare Nurses During the CO-
VID-19 Pandemic in Australia. J Nurs Scholarsh 2020; 
52(5):553-563. 

13.	 O’Sullivan ED. PPE guidance for covid-19: be honest 
about resource shortages. BMJ 2020; 369:m1507. 

14.	 Garg S, Basu S, Rustagi R, Borle A. Primary Health 
Care Facility Preparedness for Outpatient Service 
Provision During the COVID-19 Pandemic in India: 
Cross-Sectional Study. JMIR Public Health Surveill 
2020; 6(2):e19927.

15.	 Pilbeam C, Edwards G, Tonkin-Crine S, Raymond M, 
Van Hecke O, Gobat N. Primary care preparedness 
for the SARS-CoV-2 pandemic: a survey of NHS GPs. 
Fam Pract 2022; 39(3):332-339. 

16.	 Giovanella L, Bousquat A, Medina MG, Mendon-
ça MHM, Facchini LA, Tasca R, Nedel FB, Lima JG, 
Mota PHS, Aquino R. Desafios da atenção básica no 
enfrentamento da pandemia de covid-19 no SUS. In: 
Portela MC, Reis LGC, Lima SML, organizadoras. 
Covid-19: desafios para a organização e repercussões 
nos sistemas e serviços de saúde. Rio de Janeiro: Ob-
servatório Covid-19 Fiocruz, Editora Fiocruz; 2022. 
p. 201-216. 



3460
M

ot
a 

PH
S 

et
 a

l.

17.	 Farias LABG, Colares MP, Barreto FKA, Cavalcanti 
LPG. O papel da atenção primária no combate ao Co-
vid-19: impacto na saúde pública e perspectivas futu-
ras. Rev Bras Med Fam Comunidade 2020; 15(42):2455. 

18.	 Ashley C, Halcomb E, James S, Calma K, Stephen C, 
McInnes S, Mursa R, Williams A. The impact of CO-
VID-19 on the delivery of care by Australian primary 
health care nurses. Health Soc Care Community 2022; 
30(5):e2670-e2677.

19.	 Centers for Disease Control and Prevention (CDC). 
Outpatient and Ambulatory Care Settings: Responding 
to Community Transmission of COVID-19 in the Uni-
ted States [Internet]. Georgia: CDC; 2020 [cited 2023 
mar 10]. Available from: www.cdc.gov/infectioncon-
trol/pdf/outpatient/guide.pdf.

20.	 Department of Health in Philippines. Interim Guidan-
ce on Healthcare Provider Networks [Internet]. Manila: 
Department of Health; 2020 [cited 2023 mar 10]. Avai-
lable from: https://www.doh.gov.ph/sites/default/files/
health-update/dm2020-0178.pdf.

21.	 National Health Service in England. Guidance and 
standard operating procedures general practice in the 
context of coronavirus (COVID-19) [Internet]. London: 
National Health Service in England; 2020 [cited 2023 
mar 10]. Available from: www.worcslmc.co.uk/cache/
downloads/CO485_guidance-and-standard-operatin-
g-procedures-general-practice-covid-19-240620.pdf.

22.	 Ministry of Health Sri Lanka. COVID-19 (New Co-
ronavirus) Outbreak in Sri Lanka Interim Guidelines 
for Sri Lankan Primary Care Physicians [Internet]. Sri 
Lanka: Ministry of Health; 2020 [cited 2023 mar 13]. 
Available from: https://www.hpb.health.gov.lk/media/
pdf/interim-guidelines-primary-care.pdf. 

23.	 Cormican M. Preliminary Guidance on Minimising 
Risk of Transmission of Respiratory Virus in GP Prac-
tice [Internet]. Ireland: Health Protection Surveillan-
ce Centre; 2020 [cited 2023 mar 10]. Available from: 
http://hdl.handle.net/10147/627351. 

24.	 National Health Commission China. Implementation 
plan for COVID-19 prevention and control [Internet]. 
Beijing: National Health Commission; 2020 [cited 
2023 mar 10]. Available from: https://weekly.chinacdc.
cn/en/article/id/e97a6f76-c07f-4d43-bd73-51067a4f-
c9f9. 

25.	 Ethiopian Public Health Institute. National com-
prehensive COVID19 management Handbook [Inter-
net]. Addis Ababa: Ethiopian Public Health Institute; 
2020 [cited 2023 mar 10]. Available from: https://co-
vidlawlab.org/wp-content/uploads/2020/06/National-
Comprehensive-COVID19-Management-Handbook.
pdf.

26.	 Public Health Agency of Canada. COVID-19 Pande-
mic Guidance for the Health Care Sector [Internet]. 
Ottawa: Public Health Agency of Canada; 2020 [cited 
2023 mar 10]. Available from: https://www.canada.ca/
en/public-health/services/diseases/2019-novel-coro-
navirus-infection/health-professionals/covid-19-pan-
demic-guidance-health-care-sector.html.

27.	 Ministry of Health & Family Welfare Government of 
India. COVID-19 Book of Five Response and Contain-
ment Measures for ANM, ASHA, AWW [Intternet]. 
New Delhi: Ministry of Health & Family Welfare Go-
vernment of India; 2020 [cited 2023 mar 10]. Available 
from: https://www.heart-resources.org/doc_lib/covid-
19-book-of-five-response-and-containment-measu-
res-for-anm-asha-aww/.

28.	 Ministry of Health Malaysia. Screening and triaging 
[Internet]. Selangor: Ministry of Health Malay-
sia; 2020 [cited 2023 mar 10]. Available from www.
moh.gov.my/moh/resources/Penerbitan/Garis%20
Panduan/COVID19/Annex_2c_Screening_Tria-
ging_22032020.pdf.

29.	 Nigeria Centre for Disease Control. National In-
terim Guidelines for Clinical Management of CO-
VID-19 [Internet]. Abuja: Nigeria Centre for Disease 
Control; 2020 [cited 2023 mar 10]. Available from: 
https://ncdc.gov.ng/themes/common/docs/proto-
cols/177_1584210847.pdf.

30.	 Fernandez M, Lotta G, Corrêa M. Desafios para a 
Atenção Primária à Saúde no Brasil: uma análise do 
trabalho das agentes comunitárias de saúde duran-
te a pandemia de Covid-19. Trab Educ Saude 2021; 
19:e00321153.

31.	 Lotta GS, Marques EC. How social networks affect 
policy implementation: An analysis of street‐level 
bureaucrats’ performance regarding a health policy. 
Social Policy Administration 2019; 54(3):345-360. 

32.	 Sharma SC, Sharma S, Thakker A, Sharma G, Roshan 
M, Varakantam V. Revolution in UK General Practice 
Due to COVID-19 Pandemic: A Cross-Sectional Sur-
vey. Cureus 2020; 12(8):e9573.

33.	 Singh V, Sarbadhikari SN, Jacob AG, John O. Chal-
lenges in delivering primary care via telemedicine du-
ring COVID-19 pandemic in India: A review synthe-
sis using systems approach. J Family Med Prim Care 
2022; 11(6):2581-2588.

34.	 Almeida LY, Domingues J, Rewa T, Novaes DB, Nas-
cimento AAA, Bonfim D. Implementation of the 
drive-through strategy for COVID-19 vaccination: 
an experience report. Rev Esc Enferm USP 2022; 
56:e20210397. 

35.	 Hallal PC. SOS Brazil: science under attack. Lancet 
(London) 2021; 397(10272):373-374. 

36.	 Melki S, Ben Hassine D, Chebil D, Nouira S, Zanina Y, 
Ben Abdelaziz A. Perception of Tunisian Public Heal-
th Practitioners on the Role of Primary Health Care 
during the COVID-19 Pandemic. Int J Environ Res 
Public Health 2022; 19(17):11118.

37.	 Yang C, Yin J, Liu J, Liu J, Chen Q, Yang H, Ni Y, Li 
B, Li Y, Lin J, Zhou Z, Li Z. The roles of primary care 
doctors in the COVID-19 pandemic: consistency and 
influencing factors of doctor’s perception and actions 
and nominal definitions. BMC Health Serv Res 2022; 
1143:1-10. 

38.	 Cirino FMSB, Aragão JB, Meyer G, Campos DS, 
Gryschek ALFPL, Nichiata LYI. Desafios da Atenção 
Primária no Contexto da Covid-19: a experiência de 
Diadema, SP. Rev Bras Med Fam Comunidade 2021; 
16(43):2665.

Article submitted 29/04/2023
Approved 08/08/2023
Final version submitted 10/08/2023 

Chief editors: Romeu Gomes, Antônio Augusto Moura da 
Silva

This is an Open Access article distributed under the terms of the Creative Commons Attribution LicenseBYCC


	_Hlk110939301
	_Hlk107826145
	_Hlk129877639
	_Hlk146098952

