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Abstract Physical exercise programs have been
carried out in primary health care in Brazil and
have provided good results in terms of effective-
ness, their economic contribution has not been
investigated yet. The aim of the study is to verify
the feasibility of brief counseling physical activity
intervention and to compare its economic cost and
cost-effectiveness with supervised physical exercise
intervention in primary care. A multi-arm par-
allel feasibility trial, with equal randomization
[1:1:1] was conducted in Basic Health Units in
Brazil. 61 participants were randomized in Brief
Counseling Intervention (BCI), Supervised Phys-
ical Exercise Intervention (SPEI) and Control
Group (CG). Interventions lasted one year. The
BCI is more economical than the SPEI, costing
around 50% less in the economic comparisons
(session cost, annual cost and cost per partici-
pant annually). At leisure time, the cost to move
one person to the physically active category at 12
months is estimated in R$369.00 for BCI and
R$426.21 for the SPEL The Incremental Cost-ef-
fectiveness Ratio (ICER) is R$310.32. The BCI is
feasible and more economic, however, the cost ef-
fective is not that different. Thus, it is strongly rec-
ommended that the two interventions be offered
at primary care in Brazil.

Key words Public health, Brief counseling, Phys-
ical exercise

Resumo Programas de exercicio fisico sio ofer-
tados na atengdo primdria a saiide no Brasil,
apresentando bons resultados na eficdcia, sua con-
tribuigdo econdmica ainda ndo foi investigada. O
objetivo do estudo é verificar a viabilidade de uma
intervengdo breve de aconselhamento para ativi-
dade fisica, e comparar seu custo econdémico e cus-
to-efetividade com a intervengdo supervisionada
de exercicio fisico na atengdo primdria. Um estudo
de viabilidade de miiltiplos bragos paralelos, com
igual randomizagdo [1:1:1] foi realizado em Uni-
dades Bdsicas de Saiide no Brasil. 61 participantes
foram randomizados em Intervengdo Breve de
Aconselhamento (BCI), Intervengio Supervision-
ada de Exercicio Fisico (SPEI) e Grupo Controle
(CG). As intervengdes tiveram duragdo de 1 ano.
BCI é mais econdémica que SPEIL, custando cerca
de 50% menos nas comparagdes econdmicas (cus-
to da sessdo, custo anual e custo por participante
anualmente). No lazer, o custo de mudanga de
uma pessoa para a categoria fisicamente ativa aos
12 meses é estimado em R$ 369,00 na BCI e R$
426,21 na SPEL O Indice de Custo-Efetividade
Incremental (ICER) é de R$ 310,32. BCI é vidvel e
mais econdmica; no entanto, o custo-beneficio nio
é tdo diferente. Assim, é altamente recomenddvel
que as duas intervengdes sejam oferecidas.
Palavras-chave Satide piiblica, Breve aconselha-
mento, Exercicio fisico
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Introduction

Noncommunicable Diseases (NCDs) are respon-
sible for approximately 72% of deaths in Brazil.
Around 45% of the Brazilian population reports
at least one NCDs; the incidence of diabetes and
hypertension has increased 61% and 14%, re-
spectively, over the last 10 years and their main
risk factors are smoking, harmful use of alcohol,
unhealthy diets and physical inactivity'*. Despite
being easily preventable, NCDs demand decades
of health services use and represent a significant
burden over health care costs, which corresponds
to a direct cost of more than R$ 7 billion per year
in Brazil>”.

Studies have demonstrated that an invest-
ment of US$ 10 person/year in community pro-
grams, fighting physical inactivity, poor nutrition
and tobacco, could yield more than US$ 16 bil-
lion in economy of medical costs yearly in five
years®. The elimination of physical inactivity is
estimated to remove from 6% to 10% of the main
NCDs’. Thus, investment in public policies is
fundamental to increase the population physical
activity levels and reduce the NCDs prevalence.

In addition to considering the effectiveness
of health interventions, economic aspects must
be regarded as well. International studies have
demonstrated the cost-effectiveness and profit-
ability of health interventions when compared
to the usual treatment in primary health care,
especially when direct supervision or instruction
were not required'®'?. However, the Brazilian
public health system has its own needs and pe-
culiarities, which must be considered in terms of
intervention cost-effectiveness. Studies compar-
ing costs concerning active and inactive diabet-
ic and hypertensive patients are available in the
Brazilian literature''S; however, the economic
contribution of physical activity interventions to
this population in public health system, has not
been investigated in Brazil. Therefore, the eval-
uation of interventions that have been delivered
in primary health care from an economic stand-
point and cost-effectiveness will provide relevant
information for decision-making regarding the
most appropriate program and its further imple-
mentation and dissemination.

Less than 40% of health units provide phys-
ical activity programs in primary health care".
Most interventions consist in group activities
supervised by a health professional and are de-
livered from 2 to 3 days a week'd; a workload
that can affect adherence and attendance of par-
ticipants over time. Physical activity counseling

interventions appear to be more economically
viable once they can be performed in a short-
er time in comparison with supervised exercise
ones; and can be joined by participants who can-
not attend supervised exercise sessions. In pri-
mary health care services, counseling practices
assume a very relevant character, once its main
basis is the strengthening of the subjects’ capaci-
ty of choice, resulting in an impact on collective
health determinants". However, such practice is
less commonly used to increase physical activity
levels by physical exercise professionals®.

Furthermore, supervised and counselling
physical activity interventions have provided
good results in terms of effectiveness; howev-
er, the economic cost and cost-effectiveness of
both interventions has not been determined in
Brazil yet. Such information would be funda-
mental for the optimization of financial funds
destined to the Brazilian public health system?'.
Experimental studies on this subject would sup-
port the elaboration of public policies in Brazil
aiming at the expansion and implementation of
new programs to promote physical activity?, and
would allow the comparison of physical activity
program costs, outcomes and economic feasibil-
ity. Therefore, the aim of the present study is to
verify the feasibility of brief counseling physical
activity intervention and to compare its econom-
ic cost and the cost-effectiveness with supervised
physical exercise intervention in primary health
care over 1 year.

Methods
Study design and population

This is a multi-arm parallel feasibility trial,
with equal randomization [1:1:1] conducted in
Basic Health Units (BHU) in Brazil. The 1-year
intervention of study was conducted in four
BHU located in Rio Claro City, Sdo Paulo State,
Brazil. Rio Claro City has approximately 201,473
inhabitants, and human development index of
0.803 and GDP per capita of R$42,613.74. The
study was approved by the Research Ethics Com-
mittee of the Bioscience Institute, UNESP Rio
Claro. All participants signed the consent form.
The participants, the professionals and the data
collectors were not blinded.

The adopted perspective for this study was
based on the primary health care of the Brazilian
Unified Health System (Public Health System).
In Brazil, BHU constitute the so-called “Prima-



ry Health Care Center”, which hosts a wide va-
riety of health professionals and offers health
services to the population in a specific region of
the city". BHU are administered by local munici-
pality government, which receives resources from
the federal government®. Health agents are the
professionals responsible for working in promo-
tional and preventive health services. They are in
charge of family mapping and registry, referral
health services, guidance, assistance of families,
and for the analysis of obtained information to
plan, evaluate and reformulate the local health
action plan as well.

A total of four out of seventeen BHU deliver
the “Supervised Physical Exercise Intervention”
(SPEI) as a health service to the community in
Rio Claro City, the reason why these BHU were
considered eligible for the study. Besides the Su-
pervised Physical Exercise Intervention, the study
proposed a “Brief Counseling Intervention”
(BCI) to increase physical activity levels in the
four BHU selected. Both interventions were con-
sidered for cost-analysis and cost-effectiveness.

The study enrolled adults (=18 years old),
from both genders, diabetics and/or hyperten-
sive, with active clinical records at BHU (medical
record entries in the last year).

Recruitment of participants

Given the different particularities of the
BHU, the 2-month survey was carried out based
on the following sources:

- e-SUS software: computerized registration
system of the families living in the territory cov-
ered by BHU;

- registration forms: registration of families
by health agents;

- clinical records: manual search in the clin-
ical records.

A total of 1,677 families were identified and
30% of families were randomised from the pop-
ulation (n=490). Random numbers for each
family were generated in the random function
of Excel Software (Microsoft®), and were later
classified from the smallest to largest. The first
490 families were selected to the study; however,
a total of 307 of them could not been included
because they did have an active clinical record or
telephone number. From the remaining 183 eli-
gible families, diabetics and/or hypertense adults
from both genders were contacted to participate
in the study. The contact was made in two ways:
a) through 3 phone calls in 3 days and 3 differ-
ent times; b) through invitation by health agents.

The invitation phase of the participants lasted
three months. Seventeen families were not found.
Seventy-five families recused to participated.
From 91 families included in the study, all adults
in the residence within the study inclusion cri-
teria were invited (n=97) and scheduled for the
first evaluation (31 participants did not attend
the evaluation and 5 participants were exclud-
ed because they did not present the diagnosis of
diabetes and or hypertension). Thus, 61 individ-
uals (mean age of 57.3£10.3 years old) initially
participated in the study. They were randomised
into Brief Counseling Intervention (BCI, n= 20,
55.9£10.1 years old), Supervised Exercise Inter-
vention (SPEL, n=23, 58.5+9.4 years old) and
Control Group (CG, n=18, 54.8+10.6 years old).
The randomization process was conducted in the
Excel Software (Microsoft®) and was performed
for each BHU. The random function was used to
generate random number for each participant.
Participants’ number were classified from the
smallest to largest. The first third was selected for
BCI; the second third was select for SPEI; and the
last third of participants on the list were selected
for CG. The recruitment flowchart is illustrated
in Figure 1.

Interventions

Brief Counseling Intervention

The participants received an individual coun-
seling with the support of informative and illus-
trative leaflets based on Transtheoretic Model to
change behavior?, aiming to increase physical
activity levels. The BCI is not part of the health
services delivered to population, the reason why
it was carried out by researchers and its feasibility
is discussed in this paper. The BCI was delivered
in 5 face-to-face meetings with approximately 20
minutes long at the BHUs over 1 year. Partici-
pants received a different leaflet for each meeting
containing specific information:

1- Definition, domains and benefits of physi-
cal activity practice;

2- Harmful effects of sedentary behavior and
how to reduce it;

3- Moving is what matters;

4- Physical activity intensities and health
benefits related with its recommendations;

5- Transposing barriers to establish real goals
for PA practice and places that develop free prac-
tices in the neighborhood.

All participants received the same informa-
tion. The sequence of leaflets was maintained,
and when any participant missed a meeting, they
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Figure 1. Flowchart of recruitment.

Source: Elaborated by the authors.

received the leaflets and the brief counselling re-
garding the previous and the present sessions at
the same meeting.

Supervised Physical Exercise Intervention

The participants were invited to join the SPEI
delivered by the BHU, carried out by physical ed-
ucation professionals of a multidisciplinary team.
The intervention it is part of “Physical Exercise in
Health Primary Care Program”, which aims to in-
crease physical activity levels and the physical fit-
ness of population®. The SPEI offers two 60-min-

utes sessions a week of supervised physical exercise
from mild to moderate intensity using simple,
cheap and sustainable materials (balls, ropes, mats,
pet bottles, broom handle) over 1 year.

Control Group

The participants were advised to maintain
daily habits and did not receive any counselling
and were not invited to join supervised interven-
tions. They only attended the evaluations over 1
year in the BHU. At the end of the study, they
were invited to join the SPEI or the BCI.



Evaluations and instruments

The participants from three groups were
monitored in 5 times (baseline, 3, 6, 9, and 12
months). They answered a questionnaire con-
cerning personal characteristics (gender, scholar
and socioeconomic levels, health and stress per-
ception, physical activity levels). The body weight
and stature were measured to calculate the Body
Mass Index (BMI=Kg/m?. The leisure section of
the International Physical Activity Questionnaire
(IPAQ-long version) was used to evaluate the lei-
sure physical activity levels. The equation used
to calculate the total physical activity levels was:
[moderate PA + walking + (2x vigorous PA)]?.
Individuals who reach 150 minutes of physical
activity per week were classified as physically ac-
tive”. A single trained researcher performed all
assessments.

Cost-analysis of interventions

The cost-analysis of the interventions was
calculated based on the annual cost of the fol-
lowing variables:

1) Cost of Physical Education Professionals: the
annual cost considered the sum of salary, food
and transportation vouchers, paid leave, Christ-
mas bonus salary and the autarchic social securi-
ty (22%). The Physical Education Professional is
a specialist in the prescription and orientation of
physical exercises. In this study, they work for the
public health system (hired through open public
examination) and members of the interdisciplin-
ary professional team of the BHU.

2) Cost of material: cost of five informative
leaflets for BCI and cost of balls, ropes, mats
(unitary value multiplied by the number of ma-
terials) for SPEI.

3) Cost of attendance place: calculated consid-
ering the cost of annual maintenance divided by
the annual amount of attendance in each BHU.
The average cost of the attendance place of the
four BHUs was calculated. The maintenance
items were: cleaning material, office supplies,
printing material, gas, food products, kitchen
pantry expenses, medicine, nursing materials,
dental materials, oxygen, building maintenance
(parts and labor), maintenance equipment (parts
and labor), prompt payment expenses, travel
expenses, training and courses expenses, rental
fees, electricity, landline and cell phone, security
guard, fuel, vehicle maintenance, medical shifts
and laundry expenses.

Posteriorly, the session cost of each interven-
tion was calculated using the following equation:

Session cost = PEP hourly pay + material cost +
attendance place cost

1) Cost of the physical education professional
hourly pay: the annual cost of the physical edu-
cation professional was divided by the number
of months of a year. As the professional has a
workload of 40 hours/week, the dividing factor
200 was applied, in accordance with the 58 article
of CLT (Brazilian Consolidation of Labor) and
precedent 431 of TST (Superior Labor Court).
Posteriorly, the value was divided by the number
of sessions offered in 1 hour. For the SPEI, the di-
viding factor was 1, once the session lasts 60 min-
utes. The dividing factor 3 was used for the BCI,
since each session lasts 20 minutes. The following
equation was used:

(PEP annual cost + 12 months) +~ 200

PEP hourly = .
pay number of sessions per hour

2) Cost of material per session: calculated con-
sidering the material cost of the interventions di-
vided by the number of sessions offered per year.
The SPEI offers in average 84 annual sessions (in
10.5 months, excluding vacation and holidays),
while the BCI offers 5 annual sessions. The fol-
lowing equation was used:

material cost

Material cost = ;
number of sessions per years

per session

To facilitate the comparison of the session
costs, the length of the interventions was equal-
ized in 60 minutes. Once the BCI offers 3 sessions
of 20 minutes in 60 minutes, the material cost
was multiplied by 3 and the session cost of the
SPEI was represented by the hourly pay.

Additionally, the annual cost of the interven-
tions and the annual cost per participant served
in each intervention were calculated as follows:

1) Annual cost of the interventions: was calcu-
lated by multiplying the session cost by the num-
ber of sessions offered:

Annual cost = session cost x number of sessions
per year

2) Annual cost per participant: calculated by di-
viding the annual cost of the intervention by the
number of participants:
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annual cost of the intervention
number of participants

Annual cost
per participant

The SPEI was attended by 23 participants
in 84 sessions during the year of the present re-
search. The BCI was attended by 20 participants,
and each participant attended 5 sessions per year
(20 minutes), in a total of 100 annual sessions.
All cost analyses were performed considering the
Brazilian currency (real R$).

Cost-effectiveness of interventions

The cost-effectiveness of interventions was
calculated based on the following equations:

1) Cost per minute of physical activity: calcu-
lated by dividing the annual cost of each inter-
vention (BCI and SPEI) by the delta of the phys-
ical activity level. The following equation was
used:

Cost of PA

per minute = annual cost of the intervention

final PA - initial PA

2) Increased physical activity cost: calculated
by dividing the annual cost of each intervention
(BCI and SPEI) by the number of participants
who increased physical activity level in one year,
using the following equation:

annual cost of the intervention
number of participants who
increased physical activity levels

1 PA cost =

3) Start or keep physically activity recommen-
dation cost: calculated dividing the annual cost of
each intervention (BCI and SPEI) by the num-
ber of participants who became more active or
maintained the physical activity levels (physically
activity levels of 150 minutes per week) in one
year, using the equation:

PA . .
annual cost of the intervention
levels = : - —
; number of physically active participants
cos

4) Incremental cost-effectiveness ratio (ICER):
The cost-effectiveness comparison was per-
formed through the ICER, subtracting the SPEI
and the BCI costs, and dividing the result by the
subtraction of the SPEI and the BCI effective-
ness. The effectiveness considered the minutes
increased in the physical activity levels in each
intervention (delta = final PA- initial PA). The
following equation was used:

SPEI cost - BCI cost

ICER =
SPEI effectiveness - BCI effectiveness

The annual cost of intervention was consid-
ered in all the calculations. All the cost effective-
ness analyses were performed using the Brazilian
currency (real- R$).

Statistical analysis

The descriptive analysis was performed for
the categorical variables (prevalence and 95%
confidence interval) and the continuous variables
(mean and standard deviation). The cost-analy-
sis and cost-effectiveness are presented through
descriptive analysis, presenting the calculations
and their respective results. The Kruskal-wallis H
test was used to compare the baseline variables
between the groups and the categorical variables
(pairwise comparisons were performed using
a Bonferroni correction for multiple compari-
sons). The continuous variable (Bonferroni post-
hoc) was analyzed conducting one-way ANOVA.
The analyses were performed using statistical
program SPSS 21.0 (p<0.05). Due to the drop-
outs occurred over the 12 months, the physical
activity outcomes were estimated using an in-
tent-to-treat analysis with baseline values carried
forward.

Results

The mean age of the initial sample was 57.3
(£10.03) years old. Table 1 show the character-
istics of the groups in the beginning of the study.
In all the groups, most participants are women,
aged 40-60 years old, less than 4 years of study,
classified as overweight or obese, with good
health perception, mild to moderate stress levels.
In all the groups, most participants did not per-
form physical activities in leisure at the baseline.
The statistical analysis showed differences in the
proportion of socioeconomic level (p=0.023),
indicating that the proportion of the CG are
classified as belonging to class B to C (p=0.03)
in comparison with groups BCI and SPEIL. No
differences were found for the other variables
regarding the proportion of the groups (p>0.05,
Table 1).

We emphasize that, in all the groups, the av-
erage BMI was equal of higher than 30kg/m?, in-
dicating obesity. The participants from all groups
presented low averages of minutes regarding lei-
sure activity per week. The sedentary behavior



Table 1. Initial characteristics (categorical variables) of the participants stratified by groups.

. . BCI (n=20) SEI (n=23) CG (n=18) Kruskal-wallis
Categorical Variables o o o
% % % p-value
Gender
Female 80 83 72 0,716
Male 20 17 28
Age
18 to 39 years old 0 8 6 0,472
40 to 60 years old 65 48 72
>61 years old 35 44 22
Arterial Hypertension
Yes 100 91 100 0,186
No 0 9 0
Diabetes Mellitus
Yes 40 35 50 0,618
No 60 65 50
AH and DM
Yes 40 26 50 0,289
No 60 74 50
Socioeconomic levels
A 65 61 29 0,023
Band C 35 35 55
DandE 0 4 16
Education levels
<4 years 60 48 61 0,439
5 to 8 years 15 9 11
29 years 25 30 11
*Missing 00 13 17
Daily stress
No stress 25 9 6 0,385
Light to moderate 55 69 67
High 20 22 27
Nutritional status
Normal 10 17 11 0,327
Overweight 30 35 17
Obesity 60 48 72
Health perception
Excellent and very good 10 13 17 0,908
Good 75 70 55
Poor and very poor 15 17 28
Leisure PA classification
Physically active 20 5 33 0,668
Insufficient active 15 39 11
Do not practice 65 56 56
. ] BCG (n=20) SEG (n=23) CG (n=18) ANOVA
Continuous Variables
Average (sd) Average (sd) Average (sd) p-value
Age (years old) 55,9 £10,1 58,5+9,4 54,8+10,6 0,478
BMI (kg/m?) 31,4 £5,8 30,9+5,7 32,8%6,0 0,578
WHR 0,85%0,1 0,91+0,1 0,88+0,1 0,079
Leisure PAL (min. week!) 43,5+75,0 37,0+76,5 82,5+124,5 0,265
SB at week day (min) 224,5+181,5 171,9+111,2 169,4+136,3 0,402
SB at weekend day (min) 247,5+141,7 198,2+119,2 197,2+131,4 0,383

BCG=Brief Counseling Group; SEG=Supervised Physical Exercise Group; CG=Control Group; AH=Arterial Hypertension;
DM-=Diabetes Mellitus; PA=Physical Activity; BMI=Body Mass Index; WHR=Waist Hip Ratio; PAL=Physical Activity Levels;

SB=Sedentary Behavior.

Source: Elaborated by the authors.
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pattern is similar when comparing a weekday
and a weekend day (Table 1). Figure 1 illustrates
the losses into follow-up after randomization for
each point (3, 6,9 and 12-month).

Table 2 presents the annual calculation of
the variables used for the economic analysis
equations and the calculations of the economic
analysis and cost-effectiveness. The Physical Ed-
ucation Professional costs R$ 39,801.64 per year
to the Municipal Health Foundation, considering
the salary, taxes and benefits. The mean of the at-
tendance place cost for the four BHU included in
the research is R$ 4.79. The annual material cost
of the BCI and the SPEI is R$ 3.75 and R$ 336.00,
respectively (Table 2).

The Physical Education Professional hourly
pay for the SPEI is R$ 16.58 (60-minute session)
and R$ 5.53 for the BCI (20-minute session). The
cost of material per session is R$ 4.00 and R$ 0.75
respectively. The calculation of the session cost
for the interventions point to an expense of R$
25.37 for the SPEI and R$ 11.07 for the 20-min-

ute sessions of the BCI. Equalizing the length of
the sessions (60 minutes), the cost of the BCI is
R$ 23.62, i.e., only R$ 1.75 more economic; how-
ever, it offers much fewer sessions per year when
compared with the SPEIL Thus, considering the
number of sessions offered annually by each in-
tervention, the cost of the SPEl is R$ 2,131.08 per
year and the cost of the BCI is R$ 1,107.00 per
year (Table 2). For the BCI, 100 sessions per year
(20 minutes) were needed to attend the 20 BCI
participants.

The BCI is also more economic when the
annual cost per participant is considered. In the
present study, the SPEI served 23 participants,
while the BCI served 20 participants during the
year. Calculating the cost of the interventions
per participant, they cost R$ 92.65 and R$ 55.35
respectively. Considering that the SPEI is already
offered to public health service users, it serves an
average of 30 participants per group, which rep-
resents an actual cost of R$ 71.03 per user (Table
2).

Table 2. Annual calculation of the variables used for the economic analysis equations and cost analysis and cost-

effectiveness of interventions.

Annual calculation of the variables used for the economic analysis equations

Items Calculation Total
Monthly (R$) Annual (R$)
Annual cost  Salary 2,250.41 27,.004.,92
of PEP Transportation voucher 0.00 0.00
Food voucher 280.00 3,360.00 R$ 39,801.64
Y4 vacation salary --- 750.14
Christmas bonus salary - 2,250.41
INSS (22%) 495.09 6,436.17
Maintenance Amount of Maintenance/
(R$) attendance amount of Total
attendance
Annual BHU 1 123,755.24 30.293 4.09
cost of BHU 2 204,157.48 45.511 4.49
attendance  BHU 3 117,990.27 18.104 6.52 R$ 4.79
place BHU 4 123,756.24 30.293 4.09
Average=4.79
Unitary value (R$) Numbe'r of Value‘ x Total
materials materials
Annual cost BCI Leaflets 0.75 5 3.75 R$ 3.75
of material
SPEI Ball 8.80 10 88.00
Rope 7.50 10 75.00 R$ 336.00
Mats 17.30 10 173.00

it continues



Table 2. Annual calculation of the variables used for the economic analysis equations and cost analysis and cost-

effectiveness of interventions.

Cost analysis and cost-effectiveness of interventions

Variables Calculation Cost (R$)
PEP houtly pay [(P}?P annual cost +12 months) +200] + number of
sessions per hour
SPEI (60 min) (39,801.64 + 12) + 200 + 1 16.58
BCI (20 min) [(39,801.64 + 12) +200] + 3 5.53
Material cost per session material cost + number of sessions per year
SPEI 336 + 84 4.00
BCI 3.75+5 0.75
Session cost PEP hourly pay + material cost + attendance place
SPEI (60 min) 16.58 +4.00 + 4.79 25.37
BCI (20 min) 5.53+0.75 +4.79 11.07
BCI (60 min) 16.58 + (0.75*3) + 4.79 23.62
Annual cost session cost x number of sessions per year
SPEI (60 min) 25.37 x84 2.131.08
BCI (20 min) 11.07 x 100 1.107.00
Annual cost per participant annual cost of the intervention -+ number of participants
SPEI (60 min) 2,131.08 + 23 (participants of research) 92.65
SPEI (60 min) 2,131.08 + 30 (service’s users) 71.03
BCI (20 min) 1,107.00 + 20 55.35
Cost of PA per minute annual cost of the intervention + (final PA — initial PA)
SPEI 2,131.08 + (63.3 - 37.0) 81.02
BCI 1,107.00 + (63.5 - 43.5) 55.35
Increased PA cost annl}a} cost of the. intervention + number of
participants who increased PA levels
SPEI 2,131.08 ~ 8 266.38
BCI 1,107.00 =+ 5 221.4
Start or keep PA recommendation cost anr}ual cos.t c')f the intervention + number of physically
active participants
SPEI 2,131.08 +5 426.21
BCI 1,107.00 = 3 369.00
ICER (SPEI — BCI cost) + (SPEI — BCI effectiveness)
(2,131.08 - 1,107) + (23.3 - 20.0) 310.32

INSS=autarchic social security (22%); BHU=Basic Health Units; BCI=Brief Counseling Intervention; SPEI=Supervised Physical
Exercise Intervention; PEP=Physical Education Professional; PA=Physical Activity; ICER=Incremental Cost-effectiveness Ratio.

Source: Elaborated by the authors.

Therefore, the BCI is more economic in all
aspects — session cost, annual cost and cost per
participant, costing around 50% less of the SPEL.
Although the BCI has been proven more eco-
nomic in all the analysis, it is necessary to con-
sider and compare the cost-effectiveness of the
interventions, as well as the feasibility of such
service offered by the Brazilian public health sys-
tem.

Figure 2 illustrates the physical activity out-
comes used to calculate the cost-effectiveness.
The leisure domain presented an increase in min-

utes per week of physical activity level in the BCI
and SPEI; however, the CG had a decrease. Con-
cerning the prevalence of physical activity level
status, comparing the baseline and the end of the
interventions, most of the participants from the
3 groups maintained their physical activity levels.
It is important to emphasize that any alteration
(at least 1 minute of practice added in the post
intervention evaluation in comparison with the
pre-intervention evaluation) was considered for
physical activity increase. Although the average
of the min.week™ of the participants belonging
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Figure 2. Physical activity outcomes.

Source: Elaborated by the authors.

to groups BCI and SPEI and the prevalence of
increase in physical activity levels in leisure had
improved, few participants reach the minimum
recommended physical activity level per week
(150 minutes). In the group BCI, 15% of the par-
ticipants reached the recommendation in leisure
time in the end of the 1-year. For the groups SPEI
and CG, the prevalence of physically active par-
ticipants in leisure is a little higher than the BCI
(22% for both groups).

According to Table 2, the BCI was shown to
be a little more cost-effective in all the analyses.
In the leisure domain, the cost-effectiveness of
the BCI per minute of activity is 31.7% lower
than SPEI. When comparing the cost-effective-
ness of physical activity increased and start/keep
the recommended physical activity level, the cost
represents 17% and 13.4% lower than SPEI val-
ue, respectively.

At leisure time, the cost to move one person
to the physically active category at 12 months is
estimated in R$ 369.00 for the BCI and R$ 426.21
for the SPEL The cost to increase any amount of
physical activity level at leisure time is estimat-
ed in R$ 221.4 for the BCI, costing R$ 55.35 per
minute of physical activity. These costs are esti-
mated in R$ 226.38 and R$ 81.02, respectively,
for the SPEI. The ICER is R$ 310.32.

Finally, it is important to consider the feasi-
bility of the BCI, once it is not usually offered by
the physical education professionals who work
for the Brazilian public health system. Only 25
participants of the research attended the 5 evalu-
ations, which represents 41% of the initial sam-
ple. The highest dropout rate occurred between
the baseline and the third month for the groups

BCI (30%) and SPEI (30%). The CG showed the
highest dropout rate in the sixth month (28%).
In the end of 1 year, the dropout rates of the
groups BCI, SPEI and CG were 60%, 52% and
67%, respectively (Figure 1).

Discussion

In Brazil, only 39% of the adult population
achieve the sufficient physical activity level for
health at leisure time*. Currently, there is abun-
dant evidence that links physical inactivity to
increased risk for numerous NCDs>*. To com-
bat physical inactivity, an important tool for re-
search and practice has been the promotion of
physical activity through primary care”. Over the
last years, public policies have been implement-
ed focusing on health promotion and support
of physical activities actions in the primary care
services in Brazil®. Several programs have been
carried out in this context', although some of
these have presented good results in terms of ef-
fectiveness, little is known about their economic
cost and cost-effectiveness.

According to our results, in economic com-
parisons (session cost, annual cost and cost per
participant annually), the BCI is more economi-
cal than the SPE]J, costing around 50% less. When
the duration of the sessions is equalized to 60
minutes, the cost session of the interventions is
roughly the same; however, the BCI offers only
5 sessions per year, while the SPEI offers 84 ses-
sions. On the other hand, the BCI serves 3 people
per session (60 minutes), while the SPEI serves
up to 30 people per session. Therefore, it is im-



portant to ponder the annual cost of intervention
considering the number of sessions required to
serve the participants of the research.

The BCI had to offer 100 sessions (of 20
minutes) to serve the 20 participants of the BCI,
while the SPEI offered 84 sessions to serve the 23
participants of the SPEIL Even considering the
sessions offered for both interventions, the BCI is
still around 50% more economical than the SPEL.
Finally, the BCI is also more economic when the
annual cost per participant was considered. To
the optimization of financial funds destined to
the Brazilian public health system, public admin-
istrators must consider the economic analysis of
interventions.

According to the investigation of the Nation-
al Health Survey in Brazil, NCDs carriers make
more use of health services than healthy peo-
ple’. However, studies have demonstrated that
the physical activity levels have influence in the
cost and expenses in Brazilian hypertensive and
diabetic patients. It is estimated an economy of
R$ 6,500.00 annually for every 100 physically ac-
tive diabetics'. The implementation of a super-
vised physical exercise program contributes to an
economy of R$ 2,700.00 for every 100 hyperten-
sive participants who become physically active’'.
These economies are related to the reduction of
consultations, medications and other services
in the primary care and specialized health cen-
ters. Faced with theses evidences, it is important
to make hypertensive and diabetic individuals
physically active. To implement effective physical
activity interventions on a broad population ba-
sis, their cost-effectiveness needs to be evaluated
as well.

The calculations performed in this study in-
dicated that the BCI is a little more cost effective
than the SPEL Despite the prevalence of par-
ticipants who increased physical activity levels
and the increased of minutes spent in physical
exercise per week, few participants from both
groups (BCI and SPEI) reached the minimum
recommendation of physical activity (150 min-
utes weekly). The costs to start or keep physically
active in leisure time (150 minutes weekly) in the
BCI represents 86% of the SPEI costs.

According to Anokye et al.'®, brief advice is
a cost-effective way to improve physical activity
among adults. Garret et al."? highlight that most
interventions to increase physical activity were
cost-effective, especially where direct supervi-
sion or instruction was not required. Walking,
exercise groups, or brief exercise advice on pre-
scription delivered in person, or by phone or

mail, appeared to be more cost-effective than
supervised gym-based exercise classes or instruc-
tor-led walking programs. Brief interventions
promoting physical activity in primary care and
in community are likely to be inexpensive com-
pared with usual care!!.

Some studies have demonstrated that the
cost-effectiveness of interventions in primary
care®”**. For example, the systematic review con-
ducted by Garret et al.’?, which aimed to assess
the cost-effectiveness of physical activity inter-
ventions in primary care and the community,
have demonstrated that the cost-effectiveness ra-
tios for moving one inactive person to an active
stage at 12 months varied from approximately
331 to 3673. To be included, studies had to be
perform an economic analysis of lifestyle inter-
ventions including physical activity advice and/
or programs for adults, based in either primary
care or the community, using general study pop-
ulations or those with conditions known to be
improved by physical activity, and a follow-up
period of at least 6 months.

Another systematic review to determine
whether brief interventions promoting physical
activity are cost-effective in primary care or com-
munity settings was carried out by Vijay et al.'.
They found that incremental cost of moving an
inactive person to an active state, estimated for
eight studies, ranged from approximately £ 96
to £ 986 and concluded that brief interventions
promoting physical activity in primary care and
in community are likely to be inexpensive com-
pared with usual care. In this study, the eligible
criteria for type of intervention were: interven-
tions involving verbal advice, encouragement,
negotiation or discussion, delivered face-to-face
in a single session or multiple brief sessions, with
or without additional non-face-to-face contacts
(e.g., leaflets or phone calls) or interventions that
were reported as “brief” or “minimal’, and aimed
to increase physical activity at the individual level
(i.e., brief interventions delivered to individuals
or groups).

All studies mentioned randomized con-
trolled trials in large scale, considering the rec-
ommendation of 30 minutes of physical activity
at least 5 days in a week. Furthermore, authors
reported that interventions, study populations,
study designs infrastructures, funding models,
and cost structures were heterogeneous, making
comparisons difficult between different coun-
tries. Most studies were performed in the United
States, United Kingdom, Australia and New Zea-
land, which have different peculiarities regard-
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ing services of public health compared to Brazil.
Despite this, the interventions evaluated in the
present study seem to be more cost effective than
those presented by the authors.

It is also important to consider the feasibility
of the BCI, once it is not a usual service offered to
population by Physical Education Professionals
in Rio Claro city. Around 75% of the Brazilian
population is covered exclusively by Brazilian
public health®, 87 million Brazilians are accom-
panied by 27,000 Family Health Teams* in 92%
of Brazilian municipalities, making this an ideal
setting for intervening to increase physical activ-
ity levels. The National Institute for Health and
Care Excellence” has recommended brief advice
in primary care as an effective way of increasing
physical activity levels. In addition, the US Pre-
ventive Services Task Force recommends that cli-
nicians advise adults to engage in physical activ-
ity for the prevention of cardiovascular disease®.

Our results indicated that the dropout re-
garding the BCI and the SPEI are similar between
the baseline and the third month (30%). At the
end of one year, the dropout is 60% for the BCI
and 52% for the SPEIL Antunes et al.”’ reported
a rate adherence of 62.5% in a counseling physi-
cal exercise program in Brazilian primary health
care (Active Life Improving Health, VAMOS). It
is a high rate comparing to our study (rate ad-
herence of 40%); however, the intervention in
our study lasted 1 year, while the VAMOS lasts
only 3 months. Santos et al.** found that only a
small number of participants remain for more
than five years in a community physical activity
program in Brazil. They also found that the high-
est number of dropouts occurred in the first 12
months of participation, with the highest rates
observed in the third month, which was identi-
fied as a critical period for permanence, corrobo-
rating our results.

To help people maintain the physical activi-
ty behavior change, it is necessary to give more
support to encourage participants to overcome
the barriers, mainly in the first months of par-
ticipation. From an economic perspective, the
decision to engage in physical activity can be
viewed as a decision involving an intertemporal
trade-off between current costs (e.g., time and
energy expenditure) and future benefits (e.g.,
improved health)®. The trade-off of physical ac-
tivity involves time and risk preferences. Individ-
uals who are willing to “pay” the immediate costs
of physical activity to obtain health in the future
are regarded as having patient time preferences®.
As with time preferences, individuals vary in the

degree to which they avoid (or seek out) risk, and
their ability to accurately assess risk. Individuals
who have a greater degree of tolerance for risk
have been found to be more likely to engage in
physical activity*'. However, in general, most in-
dividuals possess impatient time and risk prefer-
ences”.

Despite physical activity promotion through
primary care is considered an important strate-
gy, other possibilities should be considered, such
as public policies to achieve all the population.
According to a systematic review conducted by
Laine et al.** improving opportunities for walk-
ing and biking seems to be a cost-effective way to
increase physical activity.

A strength of the current study is the inclusion
of cost-effectiveness analysis that were based on
randomized controlled trial. However, estimates
of cost-effectiveness are likely to be conservative
because of the small number of participants who
completed all interventions. Another relevant
point of the present study is the 1-year long-term
of interventions. According to Roux et al.¥}; eco-
nomic analysis suggests the cost-effectiveness of
physical activity interventions may be even more
favorable when long time horizons are taken into
account. In addition, the study evaluated the
cost-effectiveness of a service that is already de-
livered to the population by Physical Education
Professionals (in most Brazilian studies, the SPEI
is delivered by researchers), and the feasibility and
cost-effectiveness evaluations of a new possibility
of intervention (brief counseling) to be imple-
mented in public health system. To the best of our
knowledge, this is the first study to consider the
economic and effectiveness-cost analysis of brief
counseling and supervised physical exercise inter-
vention in Brazilian primary care.

On the other hand, limitations should be
considered as well. The physical activity levels
were accessed through questionnaire. In general,
physical activity questionnaires tend to under-
estimate the time spent in activities performed
in some positions and overestimate efforts with
moderate to vigorous intensity. Some individuals
have difficulties to report the intensity and dura-
tion of unorganized activities and to report activ-
ities carried out in the past. However, the physical
activity self-reports using questionnaires are par-
ticularly important in order to identify, with the
greatest degree of fidelity possible, the context in
which physical activity occurs, for example, the
leisure time and types of transportation. In addi-
tion, we were expected to have more participants
in the study and the combination between direct



and indirect measures would be very expensive
for the study financial resources.

The small number of participants was due to
difficulties found in the recruitment and invita-
tion phase of study, which lasted 5 months. Each
BHU has different registration methods of the
families attended in public health service. How-
ever, many records do not have the telephone
number or other source of contact. A factor that
made the invitation phase of the study difficult
was the researchers’ phone contact. They men-
tioned the possible allocation in the interven-
tions to increase physical activity. People are usu-
ally reluctant to come to any consultation if they
expect to be “told off”. The method of invitation
should be designed to not mention any informa-
tion about physical activity or exercise; however,
the ethics committee would not approve it. This
study also showed a higher proportion of women
attending both interventions. One reason for that
would be men’s objection to primary health care,
seeking for health assistance only when diseases
are already established, what makes them less
adept at physical activity programs**. Different
methods for recruiting and maintaining men to
such interventions need to be identified. Finally,
there was a large dropout of participants over 1
year of intervention (BCI and SPEI). The inves-
tigation of the reasons for dropouts was not ad-
opted during the study, making it impossible to
explore this information.

Interventions to increase physical activity
levels are recommended as a public health ser-
vice. Despite the variability in the quantity and

quality of evidence on intervention effectiveness
in the literature and uncertainty about the long-
term sustainability of behavioral changes, it is
highly likely that the interventions addressed in
the present study could lead to substantial im-
provement in the population health while saving
health care resources.

Conclusion

The analysis indicated that The BCI is more eco-
nomical than the SPEI. The results of the cost-ef-
fectiveness analysis suggested small differences
between BCI and SPEI in primary health care, in
the context of the Brazilian public health system.
At leisure time, the cost to move one person to
the physically active category at 12 months is es-
timated in R$ 369.00 for the BCI and R$ 426.21
for the SPEL Our study supports the provision
of the BCI as a service in primary care for phys-
ically inactive people in Brazil. However, al-
though the BCI seems to be more economic, it
is strongly recommended that the two interven-
tions should be offered at primary care in Brazil,
since the cost-effectiveness is not that different.
Public spending on health can be saved with the
implementation of these interventions in other
to help the treatment of mellitus diabetes and
arterial hypertension. Therefore, further studies
concerning the costs of other interventions, with
larger populations and more thorough economic
analysis are needed.
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