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Abstract Objective: To evaluate the impact of
family medicine residence on the PHC referral
rate. Methods: This is a cross-sectional descriptive study on 375.645 visits and 34.776 referrals by
123 PHC physicians in 2016, linking the referral
rate to the characteristics of doctors (gender, age,
family medicine training), patients (gender and
age) and service (general population and working
population). Results: Family and community medicine residency training had a significant reduction in PHC referral rate (2.86%), CI:(1.55;4.17),
p < 0,0001. This reduction persisted in the multivariate analysis, after adjusting for all the possible
confounding variables. No difference was found
between the referral rates of doctors with and without family and community medicine (FCM)
degree. Concerning referral to specialties, doctors
with FCM residence training had lower rates of
referral to gynecology, psychiatry and pediatrics and higher rates of referral to ophthalmology.
Conclusion: The study showed that FCM residency significantly reduced PHC referral rates.
Key words Family and community medicine,
Primary health care, Referral and visit, Medical
residency

article

Do family doctors refer less? Impact of FCM training
on the rate of PHC referrals

1265

Rebolho RC et al.

1266

Introduction
It is known that the organization of health systems with better health outcomes for its population and better cost-effectiveness is one that is
based on robust and resolute primary care1. Primary care is a gateway to the health system and a
care coordinator, with the attribution of addressing 85 to 95% of the population’s health problems. One of the essential functions of primary
care is to play the role of filter, or gatekeeper, that
is, to define which patients should be referred for
specific or continuous assessments in specialized
care and which may have all of their demand met
by primary care at that moment2. Such a function
plays a fundamental role in the safety and quality
of the treatment provided to the user since follow-up by focus specialists alone can generate excessive, unnecessary and potentially harmful prescriptions, mainly when such monitoring occurs
with doctors from different specialties concomitantly. Also, specialized care is usually characterized by its higher costs, making a number beyond
the ideal level of referrals contribute to lower system efficiency. On the other hand, depriving the
user of such assessment can generate below-ideal
treatment, and primary care must be attentive to
this balance3.
Based on this principle, the Brazilian Unified
Health System (SUS) is organized from the levels
of primary care and specialized services. At the
primary level, the Family Health Strategy (ESF)
is the primary care program. In this program, the
family health teams, consisting of doctors, nurses, nursing technicians, and community health
workers, are spread throughout the national territory in the PHC Facilities (UBS), which are the
gateway to the health system. It is the responsibility of these teams to care for the health of the
attached population, which in the Brazilian system is divided on a territorial basis and each team
is responsible for serving 2,000 to 3,500 people4.
The medical professionals of these teams should
define which patients require referrals to specialized services, and only from this referral will the
patient access the other levels of the health system2.
Professionals should be adequately trained
and knowledgeable to perform their gatekeeping
function satisfactorily and sufficiently respond
to 85-95% of the users’ health demands; otherwise, the health system organization becomes
more expensive and uncoordinated5. Brazil only
requires medical graduation to work in primary
care, which means that many professionals with-

out this specific training end up occupying this
essential function in the system. It is known that
the health systems with the best results for their
populations are those in which primary care is
effectively resolute and performs well as a gateway, referring the urgent cases2. Thus, professionals who work there have been trained for this
through residency programs after graduation. In
Brazil, family and community medicine is the
specialty that gathers all the desirable knowledge
to work in primary health care, and family and
community medicine residency is the program
through which graduate students acquire this
knowledge6. However, because the availability of
these professionals in the labor market is still well
below the ideal level, due to several factors, the
professionals who work in PHC with this training are a minority7.
Florianópolis is considered the capital with
the best primary health care network in Brazil,
since, among other factors, it has 100% population coverage by ESFs and 70% of doctors trained
in family and community medicine working in
the network8. Despite this, 30% of the doctors
who work in the network do not have this training.
Several studies around the world have evaluated the rate of PHC referrals and the factors
that influenced their occurrence9-15. The numbers
ranged from 5 to 30% of visits that resulted in
referrals9-15. Several factors were investigated to
try to explain this considerable variability, some
of which can be explained by variations of the
patients, such as age, race, gender, and number
of comorbidities16. Another part is due to doctor’s factors, such as age, family medicine training, payment method, length of stay in the same
team, and gender17-19. Some studies have also investigated the influence of local resources, such
as the number of specialized care services available and distance to services17-19.
Although several ongoing studies are evaluating the rate of referral to specialized care in Brazil, our search did not return any published study
so far. While there is no scientific evidence of the
ideal number of PHC referrals, a study published
in 1993 with more than 1,500 doctors in 15 Western European countries showed a referral rate
ranging from 2.6 to 8.2%20. This percentage may
represent a parameter of primary care quality, as
well as generate a huge financial impact on the
health system.
Thus, this study aims to identify the influence
of factors related to doctors, user and services on
the rate of referrals to specialized care from the
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Methods
Study population
The referral rate of 123 primary care doctors who worked at the Florianópolis Municipal
Health Secretariat (SMS) in the year 2016 was
analyzed. All the doctors who performed at least
500 visits in 2016 and were responsible for some
Family Health Strategy team were included, and
this number of visits was chosen as the cutoff
point because it is the mean number of monthly visits performed by doctors. Doctors from the
Family Health Support Center (NASF) or resident doctors were not included. The doctor’s
team was considered the one in which most of
the patients he attended in 2016 were registered.
Data extraction
Data collection was based on two strategies:
extracting data from the electronic health record
system of the SMS and searching for complementary data on the Internet. Data were retrieved
from all the visits held at all UBS facilities in Florianópolis in 2016 from the electronic health
record system, by attendance unit, professional’s
name, municipal registration, professional registration number, visit code, referral code (when
performed) and to which specialties, code, age,
and gender of users, and the assigned area/team
in which they are registered.
Also, the gender and age of doctors were
collected in the human resources sector of the
Municipal Health Secretariat. We did not access
the patients’ medical records, and third parties of
the institution itself provided all the mentioned
data. The population estimate for each team was
obtained from a projection carried out by the
team of the Municipal Health Secretariat based
on the 2010 IBGE demographic census21. Three
methods were employed to search for data on
the doctor’s training: 1) List of graduates in all
the editions already held of the Family and Community Medicine Specialist Degree (TEMFC) on
the website of the Brazilian Society of Family and
Community Medicine (SBMFC)22; 2) Register of
family medicine and community specialty in the
Regional Council of Medicine (CRM), searching
for doctors on the CRM website23; 3) The National Medical Residency Commission System
(SisCNRM) to search for Certificates of Medical

Residency in Family and Community Medicine24.
All doctors who completed the FCM medical residency by March 2016 were considered as with
residency, regardless of whether or not they hold
an FCM specialist degree. Doctors without medical residency registration in FCM and who were
approved in the TEMFC by March 2016 were
considered as having a degree. Doctors who had
neither residence nor degree in FCM by March
2016 were deemed to be non-FCM.
Data analysis
The referral rate was calculated by dividing
the total number of referrals by the total number of visits. Only referrals to medical specialties
were counted. The mean age of the population
was calculated by adding the age of people served
by the doctor, divided by the total number of patients attended by the same doctor, in 2016. The
proportion of women attended by each doctor
was calculated similarly. The working population
of each team was defined as the total number of
people attended in medical and nursing visits
from 01/01/2015 to 31/12/2016 based on data
collected from the health information sector.
The characteristics of doctors and patients
were described according to medical training.
Pearson’s chi-square test was used to compare the
proportions of the categorical variables. ANOVA
was used to compare means between two or more
groups. Student’s t-test was used for the correlation between the referral rate and the categorical
variables, and Pearson’s correlation coefficient
was used for the correlation of the referral rate
with the quantitative variables. Values of r < 0.25
were considered as unrelated, and as a weak relationship when between 0.25 and 0.5. Values of p
< 0.05 were significant. The group of non-FCM
doctors was used for all comparisons of the standard group. In all analyses, the dependent variable was the referral rate, while the independent
variables were FCM training, doctor’s gender and
age, the proportion of women in the population
served, mean age of the population served, IBGE
population and working population.
Multivariate regression was performed to
adjust for possible confounding variables in the
referral rate. For this analysis, all variables with a
p ≤ 0.25 in the bivariate analysis entered the multivariate model, as recommended by Hosmer and
Lemeshow25, and only resident and non-resident
doctors were compared, where the latter group
also included doctors only with a degree, since the
bivariate analysis showed no difference between
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non-resident doctors and doctors who only had
a degree. Several variables were no longer statistically significant after analyzing the initial model.
A new model was elaborated only with the variables with p ≤ 0,05, and this was the model chosen. These analyses were performed using statistical software R v.3.3.226 and R-Studio v.1.0.4427.
Ethical considerations
Data collection was authorized by the Municipal Health Secretariat via the Monitoring
Committee for Health Research Projects through
Internal Circular OE 049/SMS/GAB/ESP/2017
of September 19, 2017, and approved by the Research Ethics Committee of the State Health Secretariat of Santa Catarina.

Results
Table 1 shows the characteristics of doctors, patients, and service by medical training. We observed that 47.97% of doctors included in the
study had FCM residency, 13.82% had FCM
degrees, and 38.21% had neither residence nor
FCM degree. P-values refer to the comparison
with the standard population (non-FCM).
Total referrals arrived at 9.57%. Table 2 shows
the bivariate analysis of the impact of each variable on the referral rate. The comparison between
doctors with FCM residency and doctors without
an FCM degree evidenced that the referral rate
was significantly lower among doctors with residency (8.06% versus 11.04%, 95% CI (1.09;4.85),
p = 0.002). The analysis of the continuous variables with the referral rate revealed a weak, but
significant correlation between the referral rate
and the age of doctors, the mean age of patients
and the proportion of women in the population;
that is, the higher the age of doctors, patients or
the greater the proportion of women in the population, the higher the referral rate. Of the variables related to the service, both the population
per team by IBGE and the working population
did not correlate with the referral rate.
Table 3 shows the regression coefficients and
the crude and adjusted confidence intervals of
the linear regressions. In this analysis, only the
mean age of doctors and the population and
FCM residency significantly affected the referral
rate, and the latter was responsible for the higher
stand-alone impact on the referral rate.
Table 4 shows the proportion of referrals
to each specialty by medical training. The spe-

cialties with the highest proportion of referrals
in each of the groups are similar, but a significant difference was found between the groups
in ophthalmology, gynecology, psychiatry, and
pediatrics. In the group-to-group comparison,
this difference remained significant between the
FCM residency and non-FCM residency groups
in these same specialties, with a higher rate of referral to ophthalmology in the group with FCM
residency, and a lower rate of referral to gynecology, psychiatry, and pediatrics also in this group.
The groups with FCM degree versus non-FCM
degree showed a significant difference only in the
pediatrics/otorhinolaryngology specialty, with a
lower proportion of referrals in the FCM degree
group. The comparison between residency versus
degree groups showed a significant difference
only in the specialties of gynecology and psychiatry, both with a lower proportion in the group
with FCM residency.

Discussion
The study showed that FCM training through
medical residency significantly reduced the rate
of referral from primary care to specialized care.
This impact persisted even with the adjustments
for the possible confounding variables analyzed.
Some hypotheses can be raised to explain this
difference, among them the fact that the residence in FCM considers a two-year period, under the supervision of another more experienced
FCM doctor, in which the resident acquires the
capacity to handle most of the problems of the
population, increasing their resolving power.
Also, residents learn the principles of FCM and
can apply them in their practice, such as longitudinality, in which they develop a bond with the
patient and can follow it over a more extended
period, which may be useful in defining which
cases require a referral or can be addressed in
primary care. Also, the principle of access, widely discussed in FCM residency programs, where
residents value the importance of patients having
easy and timely access to their doctor, and that in
situations of deteriorated health problems, they
may be serviced promptly, when necessary.
The specialties with the highest proportion
of referrals are similar, but there is a significant
difference in some specialties. The FCM residency group had a significantly higher proportion of
referrals to ophthalmology, which may represent
a parameter of a better quality of care for chronic
patients in this group, due to the need for annu-
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Total
(n=123)
Doctors
Women
Age
Patients
Proportion of women
Age
Service
IBGE population
Working Population

Non FCM
(n=47)

Residency
(n=59)

71(57.72%) 33(70.21%) 29(49.15%)
40.43(10.41) 40.07(12.95) 37.14(6.82)

p

Degree
(n=17)

p

0.029
0.003

9(52.94%)
44.76(9.95)

0.199
0.626

61.32(2.62) 61.79(2.36)
40.27(4.10) 40.64(3.88)

60.71(2.59)
39.2(3.80)

0.03
0.057

62.14(3.06)
42.97(4.53)

0.627
0.047

3756(1768) 3593(1171)
2374(823) 2404(925)

3395(1141)
2326(760)

0.383
0.636

5458(3399)
2459(767)

0.002
0827

Data in n (%) or mean (standard deviation)

Table 2. Impact of variables associated with doctors, patients, and service on the rate of referrals.
Rate of Referrals (%)
Doctors
Non-FCM (standard population)
Residency
Degree
Men X Woman
Age
Patients
Proportion of women in the population
Age
Service
IBGE population
Working population

r

95% CI

p

(1.55;4.17)
(-2.25;2.02)
(0.05;2.74)
0.26

<0.0001
0.916
0.042
0.003

0.28
0.36

0.002
<0.0001

0.08
0.14

0.361
0.119

10.92
8.06
11.04
8.76 X 10.16

Table 3. Regression coefficients and gross and adjusted confidence intervals of linear regressions.
Variables
Gender of doctors
Female
Male
Mean age of doctors
Medical Residency
No
Yes
Population
Proportion women
Mean age
Service
IBGE population
Working population

β1 crude (95% CI)

p

β1 adjusted (95% CI)

p

1
-1.26 (-2.60;0.05)
0.10 (0.04;0.16)

< 0.01

0.06
0.06 (0.002;0.12)

0.04

1
-2.75 (-4.00;-1.50)

< 0.01

1
-1.89 (-3.16;-0.62)

< 0.01

0.36 (0.11;0.60)
0.30 (0.14;0.45)

< 0.01
< 0.01

0.22 (0.07;0.37)

< 0.01

0.0003
(-0.0002;0.0007)
0.0008
(-0.00004;0.002)

0.25
0.06

Captions: β1 = regression coefficients, 95% CI = 95% confidence intervals, p = probability.
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Table 4. Proportion of referrals for each specialty by medical training.
Ophthalmology
Orthopedics
Gynecology
Cardiology
Otorhinolaryngology
Small Surgeries
Dermatology
Urology
Vascular surgery
Neurology
General surgery
Acupuncture
Endocrinology
Infectology
Proctology
Psychiatry
Gastroenterology
Obstetrics / High Risk Pregnancy
Rheumatology
Pneumology
Ophthalmology / Pediatrics
Mastology
Pediatrics / Otorhinolaryngology
Nephrology
Pediatrics

Total
29.41%
6.99%
6.54%
5.85%
4.66%
4.64%
4.58%
4.13%
3.62%
3.27%
3.27%
3.06%
2.44%
2.05%
1.98%
1.86%
1.61%
1.49%
1.46%
1.44%
1.42%
1.19%
1.16%
0.96%
0.91%

Non-FCM
26.19%
7.34%
7.02%
6.32%
4.66%
5.16%
4.32%
4.37%
3.64%
3.61%
3.09%
2.80%
2.39%
2.12%
1.90%
2.57%
1.84%
1.44%
1.49%
1.45%
1.28%
1.09%
1.44%
0.95%
1.56%

al referral of hypertensive and diabetic patients
to ophthalmology. On the other hand, the lower
proportion of referrals to gynecology, psychiatry, and pediatrics in this same group may also
be related to a higher resolution of complaints
related to these specialties, perhaps due to the
skills developed during residency training. It is
worth emphasizing that these three specialties
can be part of the Family Health Support Center
(NASF), and it would be interesting to evaluate
their presence in the NASF teams of the health
centers where these doctors worked, and also
whether the training in FCM affects the work
with these professionals.
The study also showed that the FCM degree
did not have an impact on the referral rate. It is
also relevant to note that there was no significant
difference in the referral rate to each specialty in
the comparison between the group with FCM
degree versus the non-FCM group, except in the

Residency
32.42%
6.67%
5.42%
5.54%
4.88%
4.24%
4.81%
4.04%
3.68%
2.99%
3.51%
3.26%
2.33%
2.00%
2.09%
1.16%
1.50%
1.50%
1.37%
1.39%
1.59%
1.17%
1.05%
0.97%
0.41%

Degree
27.89%
7.09%
9.07%
5.60%
3.91%
4.61%
4.47%
3.77%
3.33%
3.27%
2.95%
3.09%
3.00%
2.05%
1.88%
2.35%
1.38%
1.65%
1.64%
1.56%
1.25%
1.55%
0.78%
0.99%
0.88%

p
< 0.0001
0.63
0.003
0.432
0.269
0.203
0.68
0.473
0.755
0.204
0.368
0.744
0.253
0.926
0.73
0.018
0.313
0.85
0.65
0.891
0.397
0.343
0.085
0.986
0.005

pediatrics/otorhinolaryngology specialty, which
may mean that the FCM degree has no impact
on the FCM quality of care provided by these
doctors.
The main strengths of the study are as follows: 1. The evaluation of a large number of visits
(375,645) and referrals (34,776); 2. Data reliability, since all queries and referrals are necessarily
performed through the computerized system; 3.
The presence of a good number of doctors in the
different groups by training method; 4. The possibility of gauging some confounding variables of
doctors, patients, and service.
Some limitations of the study are as follows:
1. The non-evaluation of other possible confounders such as doctor’s training time, length of
stay in the same team, population income, and
number of comorbidities of the population; 2.
Failure to evaluate whether or not the referrals
were appropriate. A Dutch study28, for example,
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difference in the absolute number of referrals between physicians with FCM residency and those
without residency was 5,420 referrals, which is
equivalent to 15% of the total. Considering data
collected by the recent study on the PHC costs
in Florianópolis, conducted by the Pan American
Health Organization (PAHO)32, every visit to the
municipal polyclinics, where most of the secondary care of the municipality operates, has a cost
of R$ 125; thus, only the cost of the visits generated by these referrals would represent a financial
impact of 682,000 Brazilian Reais in the annual
budget, besides all the requested tests and medications prescribed in these visits and subsequent
consultations in the specialized care.
Extrapolating these data to the national level, where the vast majority of physicians working
in PHC have no FCM training, we can imagine
the impact of a high percentage of referrals to the
health system, burdening the secondary and tertiary levels with a high number of patients who
could often be followed-up exclusively in primary
care, which prevents patients who really need specialized care from reaching specialists, generating
a significant elevation in the health system’s costs.
Furthermore, as there was no difference between the percentage of referrals and the proportion of referrals to the different specialties
among doctors with and without FCM degree,
the criteria considered for obtaining the specialty title were called into question. In the future,
it would be interesting to investigate other factors that may influence the referral rate, such as
doctor’s length of stay in the same team, training
time, income and number of comorbidities of
the population. It would also be of great interest
to study the proportion of appropriate referrals
among doctors with and without FCM training.
The search for quality indicators related to FCM
training would also be of fundamental importance, such as the number of admissions due to
PHC-sensitive causes in the populations assisted by doctors with FCM training versus doctors
without this training, and indicators of the cost
of care of patients assisted by doctors with FCM
training, such as number of drugs prescribed,
number of tests requested, compared to doctors
without this training.
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compared the proportion of adequate referrals
of two doctors with high referral rates and two
physicians with low referral rates and found no
difference between them. This shows that a high
referral rate is not necessarily related to inadequate or avoidable referrals.
The referral rate found in this study was similar to that described in the literature, ranging
from 5 to 30%9-15,29,30. As in other studies11,13,17,18,
the highest mean age and the highest proportion of women in the population are related to
a higher referral rate. Other studies have also
shown that female doctors have a higher referral rate9,13,14,17. Increased referral rate with the
increased age of doctors found in this study has
already been described in the literature, but the
findings are conflicting, and there is no plausible
explanation9,16,17.
A Norwegian study14 found similar results for
FCM training, with a lower referral rate among
doctors with FCM residency compared to nonFCM residency doctors (12.5% versus 14.9%).
Another Thai study31 also found a lower referral
rate by doctors with FCM residency compared to
doctors without this training (14% versus 24%).
In this study, a Canadian paper19 found that
specialties with the highest number of referrals
from primary care were Gastroenterology (11%),
Gynecology (10%), Dermatology (9%), General
Surgery (9%), Orthopedics (7%), Otorhinolaryngology (6%), Ophthalmology (4%), Allergology and Immunology (4%), Cardiology (4%),
and Plastic Surgery (4%). These numbers may be
influenced by the fact that Canadian patients directly access the optometrist for refraction, which
significantly reduces the number of referrals to
ophthalmology.
This study reaffirms the importance of family and community medicine training in primary
care. The lower referral rates of these professionals comply with the principles of the organization
of the health system in levels of complexity, in
which 85-95% of complaints are resolved in primary care. These data are essential for Brazilian
municipal managers, so that they may perceive
the financial and quality impact of doctors with
FCM training working in PHC. In Florianópolis
alone, in 2016, when these data were collected, the
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