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Abstract

Background
The balance between supply and demand for primary health care (PHC) services is one of the main challenges to the health system in Brazil. In this context,
the application of planning methods could bene�t the decision-making process for human resources organizations. Hence, the objective of this study was to
assess the sta�ng needs for registered nurses (RNs) and licensed practical nurses (LPNs) at PHC services using the WISN method.

Methods
The Workload Indicators of Sta�ng Need (WISN) methodology was applied at 13 Primary Care Units (PCU) located in the city of São Paulo, Brazil. It included
87 RNs and 174 LPNs, and used data from 2017 to 2019.

Results
The WISN results found that RNs were under high workload pressure at 10 PCUs (77%) in 2017 and 2018, with a decrease to 8 PCUs (61%) in 2019. For LPNs,
high workload pressure increased from 2 PCUs (15%) in 2017 to 13 PCUs (100%) in 2018, with a decrease to 11 (85%) in 2019.

Conclusion
The assessment of sta�ng needs for RNs and LPNs at the PCUs included in the study identi�ed a consistent de�cit in the number of professionals, and high
workload pressure in most services throughout the study period.

Background
Balancing the supply of healthcare professionals against the growing demand of patients is one of the biggest challenges for primary health care (PHC)
systems around the world. In this context, the use of workforce planning methods could contribute to the analyses and decision-making process to allocate
the right number of professionals in the right place, at the right time, in order to meet the health needs of speci�c populations.

Health workforce planning is understood as a strategic function and a continuous and iterative process, with investigations and analyses of the quantity and
quality of workers, supported by data that re�ect both planned and unplanned changes at the various determining levels of supply and demand.[1, 2]

Some human resource planning methods, such as the Workload Indicators of Sta�ng Need (WISN),[3] have been used in different regions of the world, in PHC,
hospital, and outpatient services for decision-making and planning at local, regional, and national levels.[4] Studies conducted in urgency and emergency
services demonstrated that the WISN tool is simple and easy to use, can measure direct and indirect nursing activities and translate the workload. In addition,
it can be used to expand the role of the nursing staff and de�ne strategies to increase the e�ciency of units.[5]

In Brazil, PHC managers make their sta�ng decisions based on two criteria: following guiding policies, such as the National Policy for Primary Care (PNAB,
acronym in Portuguese),[6] and on professional experience and/or judgment. The end result is a fragile planning for sta�ng needs, and little optimization of
�nancial resources.

The PNAB establishes the composition of PHC teams, which are composed of a registered nurse (RN), a physician, two licensed practical nurses (LPNs), and a
varied number of community health workers (CHW), that are organized geographically covering populations of 2000 to 3500 individuals each, with no overlap
or gap between coverage areas. Oral health teams, composed of a dental surgeon and an oral health technician, endemic diseases control agents, and a
manager can also be added to PCUs to work alongside PHC teams.[6]

The PNAB criteria for sta�ng PCUs is mainly based on the size of the population covered, and do not consider varying workloads produced by different
population pro�les, nor different regional and local characteristics that should guide the structuring of services and the organization of work processes.[7]

The Brazilian Federal Council of Nursing, through Resolution no. 543 of 2017, [8] has established sta�ng parameters for different nursing categories and
healthcare settings based on the application of the adapted WISN method, as well as the de�nition of direct care for health service activities, and indirect care
for support activities and additional activities. [8]

In spite of published resolutions and policies, PHC continues to suffer from a growing gap between the demand for services and the number of professionals
available.[9] This situation is fueling a growing debate on the need to expand the scope of practice of PHC nurses to increase universal access to health and
improve quality of care.[10] To reach these goals it would be important to combine the efforts of changing the scope of nursing practice and of implementing
evidence-based nursing sta�ng methodologies for PHC.

Hence, the objective of this study was to assess the sta�ng needs for RNs and LPNs at PHC services using the WISN method.

Methods
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Scope and setting

The WISN methodology was applied to two large districts of the city of São Paulo, Brazil, covered by 87 PHC teams distributed across 13 PCUs serving
approximately 270,000 individuals. Management of these services is done through a public-private partnership between the Municipal Health Department and
the Instituto Israelita de Responsabilidade Social Albert Einstein.

The study included data from 87 RNs and 174 LPNs that were working at the 13 PCUs included in the study between 2017 and 2019.

WISN calculation

The Available Working Time (AWT) was obtained through institutional data provided by the human resources system. The absences on working days related
to vacation, sick leave and other leave (including provided trainings) were considered, as well as national and local holidays and long weekends. All nursing
professionals were hired to work eight hours per day, �ve days per week.

The time in minutes was converted into hours, and the workload components were de�ned as proposed by Bon�m et al.[12] This study de�ned parameters for
average times and activities using a work sampling technique, and included 32,613 non-participatory observations of activities performed by nurses working
as part of PHC teams in �ve Brazilian regions. As a result, it made it possible to estimate time patterns for activities that are usually registered in
administrative databases, as well as for activities that are not, facilitating the use of human resource planning equations in Brazil.[12]

Health Service Activities were considered to be direct care activities, that is, those performed by all nursing professionals in the presence of patients, and that
were recorded on a productivity sheet. Support activities and additional activities were considered to be indirect care activities, that is, activities that would
bene�t patients, but would not require their presence, and usually were not recorded on a productivity sheet. Productivity data were extracted from an
administrative PHC database.  Vaccination activities were assigned to LPNs, since these tasks are performed by them most of the time, and it was not
possible to link individual activity to an individual professional.

For educational groups activities, the number of meetings conducted and not the number of patients attending, was considered. For appointments, home
visits, outpatient procedures, monitoring of vital signs, administration of medications, venipuncture, and unscheduled care, the number of services delivered
was considered. 

For support activities and additional activities, the percentage of work time de�ned by Bon�m et al.[12]  was used.   

Data analysis 

The Available Working Time (AWT) was calculated according to the WISN manual.[3] To calculate the necessary number of professionals to conduct needed
health services, activities were considered to be direct care activities (), and the following  equations were used:

The calculation of indirect care , which included support activities and additional activities components, used the percentage of
participation of nursing professionals, obtained by adding up the percentages of participation of each category, as proposed by Bon�m et al.[12]

The quantity Q for the nursing category being evaluated was calculated by the equation:

The  difference between current and required sta�ng levels can identify under- or oversta�ng, while the WISN ratio can evaluate the level of daily work
pressure among employees. A WISN ratio greater than 1 indicates a surplus of employees, and a ratio smaller than 1 indicates a shortage of employees.
Whenever the ratio is smaller than 1, it indicates that working pressure is high. [3] 

Ethics approval 

The research project was approved by the Research Ethics Committee (protocol CAAE: 23388819.9.0000.0071) according to Resolution 466/12 of the
Brazilian National Health Council.
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Results
The found AWTs ranged from 1402.48, for RNs in PCU M, to 1804.48, for LPNs in PCU H. There was an increase in other leaves of absence in 2019 because of
trainings offered by the organization (Table 1).

Table 1
Available working time (AWT) of registered nurses and licensed practical nurses in 2017, 2018 and 2019.

UNIT Professional

Category

Absent days due to
holidays in the year

Working days in
vacations

Days on leave Absent days due to
other leaves in the
year

Working hours/day AWT

2017 2018 2019 2017 2018 2019 2017 2018 2019 2017 2018 2019 2017 2018 2019 2017

PCU
A

RN 17 13.5 15.5 14 25 17 6.6 8 2.6 6 4.5 9.2 8 8 8 1732

LPN 17 13.5 15.5 15.2 23.7 13.1 7.4 14.4 6.3 3.6 2.7 8.2 8 8 8 1734

PCU
B

RN 17 13.5 15.5 10.6 17.6 16.2 2 5.2 3 4.4 8.2 22 8 8 8 1808

LPN 17 13.5 15.5 18.7 33 18.8 2.4 3.6 6.3 5.1 7.1 10.1 8 8 8 173

PCU
C

RN 17 13.5 15.5 13.1 23.8 9.4 3.9 5.8 1 4.8 6.3 15.8 8 8 8 1770

LPN 17 13.5 15.5 18 42.6 13.4 4.4 2.3 5.1 5.3 5.7 7.1 8 8 8 1723

PCU
D

RN 17 13.5 15.5 15.3 24.2 16.3 1 0 2.8 4.5 8.2 17 8 8 8 1778

LPN 17 13.5 15.5 15.3 31.3 15.8 2.1 4.2 0.9 6.1 8.3 7.4 8 8 8 175

PCU
E

RN 17 13.5 15.5 20.9 36.7 28.6 3.6 1.5 0.6 8.1 6 21.3 8 8 8 1684

LPN 17 13.5 15.5 19.9 30.2 24 2.9 5.4 1.4 6.6 6.7 28 8 8 8 1709

PCU
F

RN 17 13.5 15.5 12.8 29.1 12.5 4.2 4.5 2.6 5.9 5.7 17.4 8 8 8 176

LPN 17 13.5 15.5 16.8 29.9 13.2 3.9 5.5 4.4 4.8 4.6 8.8 8 8 8 1740

PCU
G

RN 17 13.5 15.5 11.2 29.2 14.4 7.4 0.4 6.6 5.6 6.2 14 8 8 8 175

LPN 17 13.5 15.5 23.3 32.3 22 2.5 4.8 17 4.7 7.4 10.5 8 8 8 1700

PCU
H

RN 17 13.5 15.5 20.8 22 18.5 6.2 7.3 12.3 5.1 6.3 9.1 8 8 8 1687

LPN 17 13.5 15.5 18.5 31.1 12.3 3 4 1.1 5.9 4.8 5.6 8 8 8 172

PCU
I

RN 17 13.5 15.5 11.8 28.1 19.2 2.2 5.5 3.7 6.9 5.2 22.8 8 8 8 1777

LPN 17 13.5 15.5 17.1 26.5 10.5 2.4 4.2 9.3 5.1 5.1 11.7 8 8 8 1747

PCU
J

RN 17 13.5 15.5 17.4 21.5 15.7 4 0.6 1.3 3 14.2 12.8 8 8 8 1749

LPN 17 13.5 15.5 14.6 22.9 14.9 4.9 3.8 5.6 3.5 6.4 15.8 8 8 8 1760

PCU
L

RN 17 13.5 15.5 16.8 34 15.3 4.5 5 4.2 7.9 7.4 19.5 8 8 8 1710

LPN 17 13.5 15.5 15.4 28.3 12.3 3.7 3.1 4.4 5.6 7.8 9 8 8 8 1747

PCU
M

RN 17 13.5 15.5 16.7 30.2 23.4 2.7 2.5 40.4 5.4 2.9 5.4 8 8 8 174

LPN 17 13.5 15.5 15.3 22.9 35.4 2.9 2.2 3.6 3.6 5.5 9.6 8 8 8 1769

PCU
N

RN 17 13.5 15.5 10.6 18.5 14.1 3.6 0 0 7 13.7 10.2 8 8 8 177

LPN 17 13.5 15.5 20.3 26.9 11.4 1.1 5.6 5.7 4.2 12.9 17.5 8 8 8 1739

RN = registered nurses; LPN = licensed practical nurses. Number of weeks in the year = 52. Number of working days in the week = 5

The activity with the greatest workload volume for RNs was appointments, with 207,008 in 2017; 205,365 in 2018; and 184,725 in 2019. For LPNs, there was
an important increase in the vaccination activity jumping from 80,143 in 2017 to 256,194 in 2018, and 224,436 in 2019 (Table 2).

The percentage of support and additional activities for RNs and LPNs was 37.4% and 24.7%, respectively (Table 3).

The WISN calculations found that in 2017 RNs were under a high workload pressure at 10 PCUs (77%), with a similar pattern in 2018, and with a decrease to 8
PCUs (61%) in 2019. For LPNs, a high workload pressure was found at 2 PCUs (15%) in 2017, however it increased to 13 PCUs (100%) in 2018, and remained
high at 11 of them (85%) in 2019 (Table 4).

There was no statistically signi�cant correlation between workload pressure for RNs and LPNs and the number of people registered per PCU (Fig. 1 and Fig. 2).

Discussion
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2020, the International Year of the Nurse and the Midwife, elevated the worldwide recognition of the work performed by nurses and their demands for better
working conditions, education, and professional development.[13] In line with this recognition is the fact that nursing plays a critical role in the successful
implementation of PHC, which is recognized as the basis of an effective and responsive health system—key to universal coverage.[14] However, the results of
this study show how RNs and LPNs working in PHC have been suffering from increasing workload pressure, and the need for better planning and
implementation of sta�ng policies for PHC.

The study identi�ed PCUs with high work pressure and a shortage of nursing professionals needed to meet the actual demand seen during the three years of
analysis. This is a challenge that PHC must resolve in order to guarantee access and to be able to meet the population’s health needs.[16] The shortage of
professionals and its impact should be reported and discussed with PHC teams, so that they can manage high work pressure in the best way possible,
balancing access and to promote continuity of care.[11] These scenario of imbalance is known to impact access, generating longer waiting times, which in
turn could result in higher mortality rates and other adverse outcomes.[15]

In this study, we found no signi�cant association between the number of registered patients and workload pressure. This could be explained not only by the
size of PHC teams, but also by additional aspects, such as how frequently patients demand care from PCUs and their teams, which impacts the annual
workload and consequently the required number of professionals based on the WISN method. Perhaps more elements, like detailed patient characteristics, are
necessary to understand the demand for PHC.

The size of patient panels and the number of PHC teams per service also play an important role, and have been discussed in the literature, including its
association with user satisfaction.[17] Ideally, patient panel size should be adjusted to balance the number of professionals on a team and the expected
workload. Family physicians have been questioned about the number of patients that could be under their care[11] and the “ideal” patient panel size per
physician.[18] and advanced methods like machine-learning algorithms have even been tested to answer this question.[19] However, there is little evidence
about the “ideal” patient panel size for nursing professionals working as part of a PHC team, such as those established in Brazil and there are investigation
gaps about how nursing staff imbalance impact the quality of care in PHC scenario.

Additionally, the distribution of activities among the different professionals that compose the family health team, in spite of presenting common
competencies described in the PNAB [6], shows that the actions with the largest impact on the nursing team’s workload, such as vaccination and
consultations/appointments, are exclusive to the nurses. However, indirect care activities, such as documentation and administrative meetings related to
organizing the work process, are common among team members[20],, and can be distributed in such a way that the nurse can dedicate the larger part of their
workload to caring for patients.

A study conducted in 2011[21] that applied the WISN method at a single PCU in São Paulo, Brazil, found that the workload and the number of professionals
available was balanced, with a ratio of 0.8 for RNs and 1.0 for LPNs. This study found very different results, and is probably more representative of the real
situation, since it included 13 PCUs evaluated for a period of three years.

Another study that evaluated workloads of nursing professionals working in PHC teams in Brazil found an association between excessive demand, problems
in the physical structure of the units, and gaps in the healthcare network to increased workloads among these professionals, which affected the quality of care
and impacted the effectiveness of PHC.[22]

The required number of professionals is in�uenced by a number of variables, including available working time, absences, leave, an adequate information
system, the epidemiological background, and the structure of organizational processes at PCUs. These factors were recently put to the test in Brazil during the
outbreaks of measles and yellow fever in 2018 and 2019. Nursing professionals working on PHC teams had to organize and implement vaccination strategies
in an expedited manner in addition to their routine work.[23, 24]

The study presents an increase in work pressure among LPNs between 2017 and 2019, especially in 2019, likely because LPNs started to allocate more of
their time to organizing vaccination campaigns and performing household visits to vaccinate, activities that are not accounted for in their productivity
evaluation. Moreover, the vaccination calendar has been expanded, and currently includes 19 vaccines for more than 20 diseases,[25] with the introduction of
new vaccines against the SARS-CoV-2 expected to put even more pressure on PCUs to deliver them in a timely fashion.

As described previously, in Brazil LPNs play a major part in the national immunization program and in preventive actions.[26] The number of nursing
professionals can impact the health system’s response to public emergencies, such as vaccination campaigns for both scheduled and pandemic situations,
like with COVID-19. This reinforces the importance of applying the WISN method to the planning and implementation of public policies.

Thus, to understand the current de�cit of LPNs it would be relevant to plan sta�ng needs in the face of a probable high demand for vaccination campaigns,
and for future analysis that could take into account seasonal variations and target coverage rates that can be used to plan, improve allocation, and when
necessary, increase the number of professionals during strategic periods. Historical patterns that characterize an increase in demand or a reduction in AWT
can be analyzed to determine strategic periods. This is why it is important for the WISN method to be applied dynamically and relevantly with periods of rapid
and assertive actions throughout the year.

As in other parts of the world, an aging population and the shift of the disease burden from infectious to noncommunicable diseases are important factors
impacting the demand for PHC services and the volume of RNs’ scheduled and unscheduled appointments in Brazil.[27] An observational study conducted in
Brazil found that RNs working as part of a PHC team spent 11.6% of their working time with appointments,[12] which matches the high volume found for the
PCUs included in this study.
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In addition, the reduction in activities over the years, probably associated with time spent on unscheduled appointments, is a notable �nding. This could be
explained by the implementation of advanced access scheduling at the PCUs included in the study, which began[16] in 2017, with RNs’ unscheduled
appointments accounting for up to 70% of their agenda.

The evaluation of sta�ng needs could also work as an ongoing education and quality improvement strategy, since annual analyses provide an opportunity to
re�ect on the practice and organization of nursing professionals. A study that evaluated the implementation of the WISN method to two PHC teams in the
state of São Paulo found that it promoted a change in the team’s attitude towards the correct recording of data in information systems, and prompted a
reorganization of the territory covered by each team.[28]

Thus, staff planning with the WISN method allows for an important re�ection, considering that not all of the problems at the PCUs are related to the amount of
professionals, just as the amount of professionals is not a solution to all of the problems. Analyzing the data that makes up the calculation makes it possible
to recognize the obstacles in organizing work, distributing activities among team members, the amount of activities performed annually, the amount of
absences for health leave and/or other types of leave that historically contribute to understanding the pressure on the team’s workload due to dynamic patient
demand.

In this way, staff planning at PHCs is a strategic process, balancing demand and supply through the analysis of the availability staff and their work process,
and through a systematic planning method that aims for continual improvement in the process of ongoing education and implementation of public policy.

Studies using the WISN contribute prominently to the discussion on staff planning at PHCs as a tool for public policy that facilitates management decisions
and thus allows for the strengthening of universal health coverage, considering the key role that professionals like RNs and LPNs play in the results and
increase of health access.

One of the main limitations of this study is the fact that it only included data recorded for patients that accessed the PCUs during the study period. PHC in
Brazil is organized geographically, with the assignment of catchment areas to PCUs and PHC teams, with no overlap or gaps between them. Although PCUs
are responsible for the entire population living in their catchment area, some proportion of these individuals never or rarely access services, and are not
represented in productivity-based analyses, such as those conducted in this study. Therefore, the study results re�ect nursing sta�ng needs based on the
population that accessed services, and not on the entire covered population, an additional challenge that needs to be addressed in future studies.

Conclusion
This study found that RNs and LPNs, working as part of PHC teams in Brazil, experienced high workload pressures, which could be associated with the
epidemiological background, the structure of organizational processes, and the �exibility of policies determining the composition and number of professionals
on PHC teams.

The PCUs should work as the �rst point of contact with the health system, while ensuring equitable access and quality of care. The appropriate sta�ng of
PHC teams represents a key activity in order to be successful in that mission, and the WISN method could be a useful tool to support this process.
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Figure 1

Comparing the registered nurse ratio and number of people registered in each PCU in 2017, 2018 and 2019.

Figure 2

Comparing the licensed practical nurse ratio and number of people registered in each PCU in 2017, 2018 and 2019.
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