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Abstract The use of electronic health records
(EHR) in primary healthcare (PHC) aims for bet-
ter integration of services and care quality. One
of most the critical points of Brazilian PHC is
access. This article aims to analyze, through data
from the third evaluation cycle of the Brazilian
Program for Improving Access and Quality of Pri-
mary Care (PMAQ-AB), the relationship between
the use of electronic health records and the para-
meters of access of the participant teams. Cross-
sectional analytical study with secondary data.
Data from 38,865 primary care teams, 30,346
health units and 140,444 interviewed users were
evaluated. The use of EHR was associated with
greater care for non-programmed demands (OR
1.664; 95%CI 1.485-1.866), risk and vulnerabi-
lity assessment (OR 1.329; 95%CI 1.122-1.574)
and use of protocols for clinical conducts (OR
1.656; 95%CI 1.530-1.793), in addition to a gre-
ater possibility of scheduling consultation by te-
lephone (OR 3.179; 95%CI 3.030-3.335). Services
using EHR are more likely to be the patients first
contact (OR 1.226; 95%CI 1.171-1.283) and to be
sought when facing urgent health problem (OR
1.198; 95%CI 1.161-1.236). The results point to
a concrete possibility of improving access through
computerization.
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Introduction

The Primary Health Care (PHC) network in
Brazil is organized by multidisciplinary teams,
which take on health responsibilities for specific
territories and populations. Covering over half of
the national population, Brazilian PHC plays a
crucial role in reducing infant mortality, prevent-
ing hospitalizations for ambulatory care-sensi-
tive conditions, and facilitating equitable access
to historically underserved and vulnerable pop-
ulations’.

The electronic health record (EHR) has be-
come an integral component of PHC outpatient
practices across various health systems”>. EHRs
can assist in identifying high-risk patients for
follow-up, as well as generate standardized tools
for clinical management and decision support®.
There is evidence that the use of EHRs can con-
tribute to a positive shift in professional attitudes
and practices towards better quality of care and
health indicators, in addition to reducing medi-
cation errors, enhancing communication among
clinicians, and improving test monitoring>*.

The influence of EHR on one of the primary
and most challenging aspects of PHC — access -
is not yet clearly understood’. According to Star-
field®, access is the primary structural element
that, when associated with utilization, ensures
first-contact care. It can be assessed by the ease
with which patients can contact their doctor,
nurse, or other team members, or by the reason-
ableness of the time between this contact and a
resolution-focused consultation. The concept is
less associated with how the healthcare service
defines or provides access and more with how
accessible its users perceive it to be- directly im-
pacting their utilization®.

Granting access in this sense means placing
the population’s needs as a reference for orga-
nizing services and actions offered by primary
care, guiding strategies such as extending service
hours and diversifying appointment scheduling
methods”. The success of these strategies is in-
fluenced by patient reception procedures and
scheduling technologies.

In a systematic review, access performed the
worst among all items and subitems evaluated
concerning essential attributes of PHC, leading
the attribute “First Contact” to be the second
essential attribute with the poorest assessment®.
Access is the dimension with the lowest user sat-
isfaction in the Family Health Strategy, and it is
the attribute with the most negative evaluation
from the perspective of healthcare professionals’.

There is a full consensus that expanding access to
PHC, along with improving the quality and effec-
tiveness of services, is a measure that strengthens
healthcare systems, making them more efficient
and sustainable’.

Implementing EHRs incurs significant costs
and affects a large patient population. Demon-
strating a clear clinical benefit is crucial for such
interventions®. Currently, there is a lack of com-
prehensive national and international studies on
the relationship between health unit computer-
ization and first contact in primary care. This
study utilizes data from the third cycle of external
evaluation of the Primary Care Access and Qual-
ity Improvement Program (PMAQ-AB) to objec-
tively analyze how the use of electronic medical
records relates to the access and patient reception
parameters of participating units.

Methods

This study is an analytical cross-sectional quanti-
tative research utilizing secondary data obtained
from the 3rd evaluation cycle of the PMAQ-
AB'. The evaluation involved 38,865 primary
care teams, 30,346 health units, and 140,444 us-
ers. Given the use of publicly available secondary
data, project submission for evaluation by a Re-
search Ethics Committee was unnecessary.
Following the initial study of the External
Assessment Instrument for Primary Care Teams,
Oral Health, and NASF - PMAQ 3rd Cycle®,
variables related to the characterization of teams/
units, computerization of processes, access, and
patient reception of health demands were se-
lected. The microdata from modules I (Unit), II
(Team), and III (User) were grouped according
to the variable “INE Final’, related to the Nation-
al Team Identifier of the evaluation participants.
To examine responses from modules II and
III, the sample was stratified into two groups
based on the presence or absence of electronic
health records. Inferential statistics were conduct-
ed using IBM SPSS Statistics 22 software. Fisher’s
Exact test was employed for univariate analysis
of nominal variables, while the Mann-Whitney
U test was utilized for continuous variables after
normality testing (Kolmogorov-Smirnov).
Multivariate analysis was conducted using
bivariate logistic regression, employing the “En-
ter” method, adjusted for city size (capital or
non-capital), testing dichotomous variables with
a difference greater than one percentage point
between groups and showing statistical (p>0.05



in univariate analysis) and techno-organizational
significance. The results were grouped into tables
and summarized in a narrative format according
to their theme, context, and relevance.

Results

The average number of functional computers for
health teams in the units was 7.57, with signifi-
cant variability (standard deviation +8.72). 24,907
teams (67.6%) fall below this average, with 4,572
teams (12.4%) having only one computer in the
unit, and 3,321 teams (9%) having no functional
computers. Regarding internet access, 22.8% of
teams report not having access in the unit, and
among those with access, 14.4% report that the
connection is irregular or non-functional.

Geographic factors are associated with
team computerization, as shown in Table 1. The
Southeast is the region with the highest number
of functional computers and internet access, fol-
lowed by the southern region; the Northeast is
the region with the lowest averages in both cat-
egories.

However, the most significant difference in
terms of unit computerization is not related to
regional divisions but rather to city size. Of the
responding teams, 86.2% (32,676) are in rural
cities, where the average number of functional
computers is approximately 13 computers less
than the average in capitals. While only 6.2%
(n=323) of teams in capitals are in units without
internet access, in rural areas, this proportion is
25.5% (n=8,067).

Of all the teams, only 38.7% (n=14,455)
reported recording information in electronic
health records; of these, 68.4% (n=9,881) still si-
multaneously maintain information recorded on
paper forms. Multivariate analysis of modules II
and III shows that teams located in capitals are 2
to 2.5 times more likely to be computerized than
teams in rural areas; 57% of responding teams in
capitals (n=2,824) report using electronic health
records, while in rural areas, this proportion is
35.9% (n=11,631).

The type of electronic health record used by
computerized teams also differs between sam-
ples: rural, 61.6% (n=7,165) of teams use the
Prontudrio Eletrénico do Cidaddo (PEC), a pub-
lic software provided for free by the Ministry of
Health, while in capitals, 73.1% (n=2,824) oper-
ate with other software, whether paid or devel-
oped in-house.

The analyses of Module II (respondents being
health professionals) and Module III (focused
on users perceptions and experiences) revealed
positive differences in favor of electronic health
records concerning the access and patient recep-
tion processes. The team-related data is present-
ed in Tables 2 and 3, while user-related data can
be found in Tables 4 and 5.

Regarding first-contact care, 88.4% of inter-
viewed users (n=124,086) reported that the as-
sessed PHC unit was the first service they sought
when in need of healthcare. Although this pro-
portion is higher in rural (89.6%; n=108,539)
than in capital units (80.6%; n=15,547), first-con-
tact care remained positively associated with the
use of electronic health records in both univar-

Table 1. Mean number of computers in usable condition, with internet access, and form of information recording,
by region and size of the city of the responding teams (n=37,894).

. Computers Computers Recording information
Geographic . L. .
o in usable condition  with internet access %(n)
Characteristic
Mean SD Mean SD PEC Other EHR No EHR
Southeast 11,53 11,4 12,29 11,63 18.2 (2,269) 24.1(3,002) 57.8(7,211)
South 11.12 7.24 11.05 7.19 30.3 (1,686) 50.6 (2,813) 19.1(1,059)
Midwest 7.41 6.66 7.25 6.1 40.6 (1,077) 20.4 (542) 39.0 (1,035)
North 5.06 4.73 6.08 5.39 21.5 (672) 1.1 (34) 77.4(2,421)
North East 3.22 3.99 4.02 4.25 15.8 (2,222) 1.0 (138) 83.2(11,713)
Capitals 19.14 13.07 19.29 13.23 14.6 (761)  39.5(2,063) 45.9 (2,394)
Rural cities 5.67 5.9 6.66 6.1 21.9(7,165) 13.7 (4,466) 64.4 (21,045)
Total 7.57 8.72 8.83 9.14 20.9(7,926) 17.2(6,529) 61.9 (23,439)

SD: Standard Deviation; PEC: Prontudrio Eletronico do Cidadao; EHR: Electronic Health Record.

Source: Authors.
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Table 2. Responses regarding access and patient reception of “Module II - Team” by use of electronic health

records and statistical significance (univariate analysis).

Team questions

Electronic Health Record

-val
Yes No p-value

When the user needs to In person, at unit !
schedule an appointment, By phone!
what are the possibilities? By social networks '

99.8 (14,428)  99.8 (22,838) 0.263
53.3 (7,706) 28.0 (6,419) <0.001
23.1(3,342) 18.4 (4,216) <0.001

By specific website or application' 4.3 (621) 3.4 (774) <0.001
Has the team carried out an assessment or study of spontaneous 74.4 (10,757) 68.5 (15,682) <0.001
demand in the last 12 months?'
Does the team attend to spontaneous demand in this unit?' 99.6 (14,390)  98.8 (22,622) <0.001
Number of shifts (morning/afternoon/night) in which patient 2.049+0.374 1.954+0.365 <0.001

reception takes place?

Number of days of the week in which patient reception takes place?  4.986+0.526 4.808+0.760  <0.001

Does the team provide patient reception during weekends?' 5.8 (831) 1.7 (379) <0.001
Does the team provide patient reception on Saturdays?* 5.8 (830) 1.6 (373) <0.001
Does the team provide patient reception on Sundays?* 0.8 (116) 0.6 (139)  0.033

What is(are) the main

process(es) for spontaneous By order of arrival !
demand reception?

By queue/ticket number*

25.7(3,702) 253 (5731)  0.399
71.1(10,234)  76.4(17,281)  <0.001

By risk and vulnerability assessment ' 96.0 (13,816)  94.4 (21,356) <0.001

When responding to Emergency care !
spontaneous demand, the Prescription renewal !
team carries out:

96.9 (13,937)  93.8(21,216) <0.001
93.3(13,433)  95.0 (21,484) <0.001

Risk and vulnerability assessment ! 98.5(14.172)  97.4(22,036) <0.001

Does the team use protocols/criteria to guide the case management ~ 92.8 (13,357)  86.4 (19,535) <0.001

in patient reception?'

Were the professionals on the patient reception team trained in the ~ 90.3 (12,065) 86.6 (16,927) <0.001
use of risk and vulnerability assessment protocols/criteria? '

The team provides
facilitated access to:

Retrieve and present test results ' 98.3 (14,204)  97.5(22,314) <0.001
Address post-appointment questions  98.5 (14,233)  98.3 (22,513)  0.333

or show how their situation has

progressed !

1% (n) - Fischer’s Exact Test; 2Mean+SD - Mann-Whitney U test for independent samples.

Source: Authors.

iate (OR 1.177; 95%CI 1.137-1.218; p<0.0001)
and multivariate analysis (adjusted OR 1.226;
95%CI 1.171-1.283; p<0.001).

The primary service sought by users in the
units is scheduled appointments, as reported by
87.1% of respondents (n=122,046), with no sig-
nificant difference between the groups with and
without EHR (p=0.123). However, the demand
for emergency care was higher in units with
EHRs, with 45.4% of respondents in units with
EHRs compared to 39.8% in units without EHRs
(p<0.001).

The percentage of users considering chang-
ing health units/teams is lower in computerized
units. The primary reason reported for consider-
ing a change is the inability to receive care, with
no statistically significant difference between

computerized and non-computerized units
(p=0.419).

While addressing spontaneous demand can
involve various aspects, it can broadly be cate-
gorized into receiving the demand and ensuring
its proper resolution. Regarding patient recep-
tion, 82.1% of teams (n=31,891) reported pro-
viding reception during the unit’s two service
shifts. When users needed to visit the health unit
without a prior appointment to address an issue,
86.5% (n=101,022) received a qualified hearing.
EHRs appear to have a marginal influence on
qualified listening, both in its occurrence (ad-
justed OR 1.047; 95%CI 1.004-1.092; p=0.033)
and in the user’s perception of its quality (average
0.05 points closer to a “very good” evaluation;
p<0.001).



Table 3. Multivariate analysis (logistic regression) of Odds Ratios associated with the presence of Electronic
Health Records for nominal variables from “Module IT - Team” with significant differences greater than a 1

percentage point between groups.

Adjusted 95%CI
Variable for analysis Sig.
4 &  OddsRatio Bottom Higher
When the.user nee‘zd.s .to schedule an appointment, scheduling <0.001 3.179 3,030 3335
by phone is a possibility
When Fhe user. n.eeds to s.c}?etdule an appointment, scheduling <0.001 0.780 0.736 0.827
via social media is a possibility
The pri i f
e primary care teanr? carried out an assessment or study o <0.001 1106 1051 1163
spontaneous demand in the last 12 months
f th i f i
Qne of the main processes for spontaneous demand reception 0.356 1053 0.944 1174
is through risk and vulnerability assessment
When responding to spontaneous demand, the team provides <0.001 1664 1485 1.866
emergency care
When Fespondmg to spgntaneous demand, the team carries 0.001 1329 1122 1574
out a risk and vulnerability assessment
The team uses protc.)cols/crlter.la to guide the case <0.001 1656 1530 1793
management in patient reception
The team is located in a capital <0.001 2.614 2.453 2.787

Source: Authors.

The results indicate that 99.1% of teams
(n=37,012) report addressing spontaneous de-
mand in the unit, while 95% (n=35,153) report
responding to emergencies. Additionally, 70.8%
(n=26,439) conducted a study of spontaneous
demand in the last 12 months. All three vari-
ables exhibited a positive association with the use
of EHRs, demonstrating a higher proportion of
units addressing spontaneous demand (99.6%;
p<0.001; univariate analysis), an increased likeli-
hood of attending emergencies (96.9%; adjusted
OR 1.664; 95%CI 1.485-1.866; p<0.001), and a
greater likelihood of conducting an assessment
or study of spontaneous demand (74.4%; adjust-
ed OR 1.106; 95%CI 1.051-1.163; p<0.001).

The presence of EHRs was also associated
with improved practices in addressing sponta-
neous demand, demonstrated by a higher pro-
portion of teams reporting training for the use of
risk and vulnerability assessment protocols/crite-
ria (90.3%; n=12,065; p<0.001; univariate analy-
sis), a higher likelihood of conducting risk and
vulnerability assessments (adjusted OR 1.329;
95%CI 1.122-1.574; p=0.001) and greater use of
protocols/criteria to guide conduct in cases (ad-
justed OR 1.656; 95%CI 1.530-1.793; p<0.001).
While the proportion of units organizing the pa-
tient reception flow based on risk and vulnerabil-
ity assessment was higher in computerized units,

this difference was not significant in the multi-
variate analysis (p=0.356).

Such service organization reflected in the
users’ interactions with it. In addition to the
first-contact care bond already described previ-
ously, users of computerized units had a higher
likelihood of reporting seeking said unit the next
time they were affected by an urgent problem
(65.7%; adjusted OR 1.198; 95%CI 1.161-1.236;
p<0.001). Among these users, 89.5% (n=22,756)
reported receiving care - a slightly higher pro-
portion than in non-computerized units (88.6%;
p=0.001). The average time for addressing urgent
demands varied greatly (25.76+36.57 minutes),
with the presence of electronic health records
being associated with longer intervals between
reception and care (p<0.001) - a fact better ad-
dressed in the discussion.

Regarding appointment scheduling, only
63% of responding patients (n=81,361) reported
that appointments could be scheduled every day
and at any time during the unit’s operating hours.
Unit computerization appears to positively in-
fluence this access (66.4%; adjusted OR 1.188;
95%CI 1.153-1.224; p<0.001). In univariate anal-
ysis, this increased access seems to extend the
time between scheduling and the actual appoint-
ment, both in the medical and nursing schedules
(p<0.001). In computerized units, it is less com-
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Table 4. Responses regarding access and patient reception from “Module III - User” by use of electronic health
records and statistical significance.

Electronic Health Record

User questions p-value
Yes No
Most of the time, the first service you tend to look for when you need  89.4 (49,364) 87.8 (74,417)  <0.001
health care is this primary healthcare unit!
For which services do Scheduled consultations! 87.3 (48,220) 87.0(73,826) 0.123
you usually seek this Unscheduled consultations 68.8 (37,989) 65.8 (55,791)  <0.001
primary healthcare unit:  Emergency care! 45.4 (25,056) 39.8 (33,760)  <0.001
Most of the time, how are By phone’ 4.6 (2,548) 1.6 (1,348)  <0.001
medical appointments ~ Online’ 0.2 (119) 0.2 (138) 0.025
scheduled at this Primary  Goes to the unit and schedules the 83.9 (46,180) 80.1(67,783)  <0.001
Healthcare Unit? appointment '
The community health agent schedules the 8.7 (4,779) 14.6 (12,363)  <0.001
appointment'
This primary healthcare unit does not offer ~ 1.8 (1,010)  2.9(2,474)  <0.001
appointment scheduling'
Other unmentioned scheduling methods' 0.7 (379) 0.6 (491) 0.012
Is appointment scheduling available every day and at any time the 66.4 (33,963) 60.9 (47,239)  <0.001
Primary Healthcare Unit is open?*
How do you evaluate this appointment scheduling method? ** 2.20+0.91 2.20+0.88 0.001
When you manage to schedule an appointment, is it usually for the 39.7 (21,267) 43.0(35,104)  <0.001
same day?'
Most of the time, your On an individual, previously scheduled 26.6 (14,282) 13.6(11,166)  <0.001
appointments at this unit time slot'
are: On previously scheduled period/shift time 61.0 (32,746) 74.9 (61,342)  <0.001
slot, in a first-come, first-served basis'
On a first-come, first-served basis, without  11.5 (6,195) 10.6 (8,644)  <0.001
scheduling’
Other forms not mentioned in instrument ! 0.9 (490) 0.9 (703) 0.312
On average, how many days do you wait between scheduling an 11.89+22.05 9.18+18.00  <0.001
appointment and seeing the doctor at this unit??
On average, how many days do you wait between scheduling the 5.01£13.81  4.23+10.07  <0.001
appointment and seeing the nurse in this unit??
Most of the time you come to the health unit without having an 87.1(41,272) 86.1(59,528)  <0.001
appointment to resolve any problem, are you able to be heard?'
For your convenience, On an individual, previously scheduled 25.0 (13,644) 20.3(17,030) <0.001
would you prefer time slot!
appointments to be: On previously scheduled period/shift time 9.1(4,941) 11.3(9,481) <0.001
slot, in a first-come, first-served basis®
On a first-come, first-served basis, without 7.5 (4,075) 8.1(6,767)  <0.001
scheduling’
I am satisfied, there is no need for changes 56.3 (30,683) 58.2(48,838)  <0.001
in scheduling '
Other forms not mentioned in instrument! 22(1,179)  2.2(1,813) 0.985
The last time you had an urgent problem, did you seek out this 65.7 (25,473) 61.2 (34,140)  <0.001
Primary Healthcare Unit? '
Why didn’t you seek Because you need to arrive early since 5.1 (584) 3.7(714)  <0.001
this Primary Healthcare  the service is on a first-come, first-served
Unit? basis'
Because it does not handle urgent cases' 52.2(6,010) 59.7 (11,453)  <0.001
Because there was no professional available 6.3(727)  7.1(1,370) 0.005
at the unit!
Because the unit was closed at the time' 36.5(4,203) 29.4(5,649) <0.001
Did you manage to get assistance at this Primary Healthcare Unit? ' 89.5 (22,756) 88.6 (30,198) 0.001

it continues



Table 4. Responses regarding access and patient reception from “Module III - User” by use of electronic health

records and statistical significance.

Electronic Health Record

User questions p-value
Yes No

Why were you unable Because you need to arrive early since 15.2 (360) 11.6 (403)  <0.001

to get assistance at this  the service is on a first-come, first-served

Primary Healthcare basis !

Unit? Because it does not handle urgent cases' 38.4 (909) 42.1 (1,465) 0.005
Because there was no professional available 29.1 (688) 27.7 (962) 0.237
at the unit!

Because the unit was closed at the time! 17.3 (409) 18.7 (649) 0.189

How long did you wait to be seen?? 28.83£39.62 23.37+33.80  <0.001

When you didn't have an appointment scheduled and needed to ask ~ 81.7 (34,201) 81.2 (50.234) 0.031

questions to professionals, were you able to? !

When you didn't have a scheduled appointment and needed to 66.2 (27,929) 68.3 (42,946)  <0.001

retrieve or show test results to professionals, were you able to?!

What do you think about the way you are welcomed/received when 1.82+0.72 1.87+0.71  <0.001

seeking the service? **

If you could, would you change teams or health units?' 10.3 (5,589) 11.3(9,481) <0.001

Why would you change ~ Unit is far ' 13.6 (760) 17.8 (1,684)  <0.001

teams/units? Service hours do not meet needs' 159 (887) 18.1(1,720)  <0.001
Cannot get service' 29.7 (1,662)  30.4 (2,880) 0.419
Poor service! 32.1(1,796) 29.5(2,798) 0.001
Professionals at another unit are better' 28.7 (1,604) 25.8(2,450) <0.001
Other reasons not listed ! 31.7 (1,773) 34.6(3,279)  <0.001

1%(n) - Fischer’s Exact Test; 2Mean+SD - Mann-Whitney U test for independent samples; *Scale from 1 to 5, where “1 = Very

good” and “5 = Very bad”

Source: Authors.

Table 5. Multivariate analysis (logistic regression) of Odds Ratio associated with the presence of Electronic
Health Records for nominal variables from “Module III - User” with significant differences greater than 1

percentage point between groups.

Adjusted 95%CI
Variable for analysis Sig. Odds )
. Bottom Higher
Ratio
Most of the time, the first service that the user tends to look for <0.001 1.226 1.171 1.283
when they need health care is this Primary Healthcare Unit
Appointments can be done every day and at any time during the ~ <0.001 1.188 1.153 1.224
unit operating hours
Most of the time, consultations at this unit are by individual time ~ <0.001 1.438 1.364 1.515
slot appointment.
Most of the time, appointments at this unit are on previously <0.001 0.728 0.696 0.761
scheduled period/shift time slot, in a first-come, first-served basis.
Most of the time when users come to the unit without having an 0.033 1.047 1.004 1.092
appointment to resolve any problem, they are able to be heard
The last time the user had an urgent problem, they sought out this  <0.001 1.198 1.161 1.236
Primary Healthcare Unit
The unit is located in a capital <0.001 2.113 2.030 2.200

Source: Authors.
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mon for a scheduled appointment to take place
on the same day as the scheduling (p<0.001).

Scheduling appointments in person at the
health unit appears to be the predominant meth-
od in Brazil: 99.8% of teams report offering this
scheduling option, with no significant difference
between units with or without electronic health
records (p=0.263). Similarly, 81.4% (n=113,963)
of users interviewed during the external eval-
uation reported this as the primary scheduling
method, with a higher proportion in computer-
ized units (83.9%; n=46,180; p<0.001).

Alternative scheduling methods have shown
greater variation according to unit computeriza-
tion. In the univariate analysis of team responses,
the use of electronic health records was associat-
ed with more scheduling via phone, social net-
works, websites, and apps; in the multivariate
analysis, the relationship was positive for sched-
uling by phone (OR 3.179; 95%CI 3.030-3.335;
p<0.001) and negative for social networks (OR
0.780; 95%CI 0.736-0.827; p<0.001).

In interviews with users, although comput-
erized units show a slightly higher proportion of
scheduling by phone (4.6%; n=2,548; p<0.001)
and in person (83.9%; n=46,180; p<0.001), users
of units without electronic health records report
more scheduling mediated by community health
agents (14.6%; n=12,363; p<0.001). Although
both groups have the same average satisfaction
with the scheduling process (average 2.20; me-
dian 2 = “good”), the distribution of responses
was different between the groups (p=0.001), with
slightly more variability in the group with elec-
tronic health records.

The appointment schedule organization pro-
cess also appears to be optimized by computeri-
zation; units with electronic health records have
a higher likelihood of providing hourly sched-
uled appointments (26.6%; adjusted OR 1.438;
95%CI 1.364-1.515; p<0.001), as opposed to the
more common first-come, first-served appoint-
ments. Hourly scheduled appointments seem to
be the most desired change in the way scheduled
demands are addressed (22.2% of respondents;
n=30,780).

Another important aspect of access is the
operating hours: 17.3% of users who would like
to change health units (n=2,625) would do so
because the operating hours of their actual unit
do not meet their needs. In addition to the pre-
viously mentioned situation — where not all units
offer scheduling throughout their whole oper-
ating hours - some units only conduct patient
reception during one shift of operation (7%;

n=2,735), and only 6.1% of units (n=2,386) pro-
vide reception in a third shift, covering morning,
afternoon, and evening.

The proportion of users who do not feel ac-
commodated by the operating hours is lower in
computerized units (15.9%; p<0.001), a fact possi-
bly explained by the average number of shifts and
weekdays during which patient reception occurs
being higher in services with electronic health
records (p<0.001). Although incipient (5.8%;
n=831), the percentage of computerized teams
that conduct patient reception during weekends
is considerably higher than that of non-comput-
erized teams (1.7%; n=379; p<0.001).

Discussion

The EHR was found to be related to the expan-
sion of emergency care, which is a crucial aspect
from the user’s perspective. Services that do not
establish an agenda for addressing emergencies
and spontaneous demands have lower credibility
with users, reducing the likelihood of user satis-
faction with the service by up to 42% and directly
impacting their first-contact and continuity of
Care8,11-13.

Corroborating theoretical models and ev-
idence already identified in the scientific litera-
ture®*'>"7, the obtained data demonstrates the
logical relationship between first-contact care
and the ability of PHC services to offer unsched-
uled appointments and emergency care — and al-
low the association of computerization with the
increase in these capabilities.

The relationship of EHRs with the extension
of days and hours of service also demonstrates
the synergy between access expanding tools
and practices. The extension of operating hours
linked to the computerization of units and the
utilization of access management practices, such
as advanced access, stands out in successful ex-
periences and recommendations as potent ways
to revitalize the role of PHC in the healthcare
system!'®"?,

The high waiting time is problematic as it
represents the inability of healthcare services to
offer timely access. When the user can schedule
an appointment, but it does not happen on the
same day, their chance of being satisfied with
the service drops by 16%; and the time between
scheduling and the appointment has been in-
versely related to the quality of primary care'>%.
It is worth noting that variables related to waiting
time did not undergo multivariate analysis, being



susceptible to confounders such as the munici-
pality’s size.

As in other studies on the subject, the results
demonstrate that the culture of in-person sched-
uling still dominates access to scheduled care in
Brazil. This model is often characterized by the
formation of queues at health services, creating
barriers for users who need to arrive very early or
even stay overnight to obtain care®.

Simple changes to the appointment schedul-
ing system can alter the way users are received,
often being sufficient to avoid queues and human
suffering®'. Despite the large positive association
between computerization and the possibility
of scheduling appointments by telephone, the
same relationship is not repeated when evaluat-
ing scheduling via social networks (Facebook,
WhatsApp, etc.) - indicating the complexity of
the topic. The use of information technology to
overcome barriers to scheduling appointments is
not a new proposal®, but the computerization of
Brazilian PHC makes it particularly opportune.
The Conecte SUS ministerial application allows
the user to check available times on a profession-
al's schedule, send a scheduling request to the
unit, and receive reminders about schedule con-
firmation, cancellations, and appointment days.
However, as the functionality needs to be enabled
by the reference PHC team, by June 2020, the
system only recorded 539 appointments made
through the application throughout Brazil®.

Changes to more agile scheduling models
that are sensitive to users’ needs can be positive-
ly related to the quality of care provided in PHC
services'’; however, without the engagement of
health teams, such interventions are unable to
address access problems and inequities. Savas
et al.* reported how the use of EHR can, within
a context of systemic intervention, help change
professional practices towards better quality of
care in PHC; In addition to the increasing im-
provement in the health indicators, the teams’ at-
titudes, behaviors, and perceptions regarding the
use of EHR also proved to be positive at the end
of the intervention.

The EHR only has the capacity to improve pa-
rameters of a health service if its use is significant
- that is, when it is utilized to enhance quality,
safety, efficiency, and reduce health disparities™.
The results show that it is plausible that signif-
icant use of EHR is not the norm in Brazil, as,
in addition to the lack of computers and inter-
net connection, the computerization of Brazilian
primary care presents weaknesses related to in-
frastructure, deficiencies in training, and resis-

tance of professionals?***. More than half of the
teams that use electronic health records perform
dual registration, simultaneously maintaining
electronic and paper records. It is possible that,
in these units, the electronic record serves only
bureaucratic purposes, since Brazil has made it
mandatory to record information related to pri-
mary care actions through EHRs>.

The larger the scale of a new technologi-
cal project in health, the higher the chances of
failure?. PMAQ data shows that the computer-
ization of national primary care, despite its ex-
pansion, still suffers from the heterogeneity of a
non-consolidated policy. An example is the fail-
ure to establish the PEC e-SUS APS (ministerial
software) as a single national health record - even
with a wide range of features, constant improve-
ment processes, a focus on primary care, and the
system’s free availability.

Despite the characteristics of computeriza-
tion in Brazil, the positive results obtained allow
us to conclude that once the significant use of
electronic health records (EHR) is institutional-
ized in primary care, the improvement in practice
can be tangible. The implementation of EHR en-
hances and enables the reconfiguration of patient
reception in primary care, allowing the monitor-
ing of access for local and national programs like
PREVINE Brasil”. However, for the policy to be
successful, it needs to encompass - in addition to
the allocation of resources - the recruitment and
retention of professionals with key skills, knowl-
edge, and credibility to implement and dissemi-
nate it, as technology alone brings only meager
benefits>*.

It is important to emphasize that the users in-
terviewed for the responses in Module III were
derived from intentional sampling. All quantita-
tive data collection had a maximum number (for
example, the maximum response for “number
of computers in usable condition in the unit” is
“50”), which could affect (albeit minimally) the
measures of central tendency, dispersion, and
other statistics in the database. The study design
precludes generalizations about the magnitude of
the intervention’s effect. Ideally, pragmatic ran-
domized controlled trials could generate more
robust evidence regarding the size of the effect
of computerization on the evaluated parameters.

Final considerations

According to the data from the 3rd cycle of ex-
ternal evaluation of the PMAQ-AB, the comput-
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erization of Brazilian primary health care is still
bureaucratic, precarious, and unequal among re-
gions, leading to an incipient and non-significant
use of EHR. Despite this, the use of EHR was asso-
ciated with more hours and days of service, more
appointment scheduling methods, more tools
for addressing spontaneous demand, more team
training and planning, and more emergency care,
ultimately contributing to the expansion of access.

The use of EHR should not be considered in
isolation but rather linked to institutional poli-
cies for meaningful use, health surveillance, im-
provements in access, quality, communication,
and interprofessional collaboration in PHC. It
is advisable that an agenda for expanding access

Collaborations

G Valdes: study design, theoretical foundation,
data collection and processing, descriptive and
inferential statistics, discussion, and article wri-
ting. AS Souza: study’s conception, methodo-
logical design, discussion refinement, and final
review.

through the computerization of patient reception,
scheduling, and care processes finds a prominent
place in the National Primary Health Care Policy
(PNAB) and other PHC monitoring and financ-
ing programs, such as PREVINE Brasil.

The results indicate a concrete possibility of
improving access parameters and patient recep-
tion processes through the computerization of
health records and their meaningful use. Work
in PHC is inherently complex; tools that directly
or indirectly facilitate practices and provide solu-
tions to problems have an impact on the proper
realization of the essential attributes of primary
health care. Therefore, they should be appropri-
ately recognized and studied.
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