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Abstract
Background: No study in inpatient or outpatient nurse sta�ng research have examined nurse sta�ng using the measure of the World Health
Organization’s Workload Indicator of Sta�ng Needs, despite this being a commonly used tool to make sta�ng decisions across various healthcare
settings around the world. This study aimed to understand the relationship between nurse sta�ng in HIV clinics and the patient outcomes of viral load
documentation and viral load suppression in order to better understand the best ways of sta�ng nurses to provide the best HIV services to clients. 

Methods:  This study modeled nurse sta�ng measured as the Workload Indicator of Sta�ng Needs, with two HIV outcomes of viral load documentation
and viral load suppression in remotely located 66 hospitals, health centers and clinics in Northern Namibia. Various control variables were taken into
account. 

Results: Su�cient nurse sta�ng based on the Workload Indicator of Sta�ng Needs was associated with better viral load documentation, however
overly su�cient sta�ng made no difference on viral load documentation. There was no association between su�cient sta�ng by the Workload
Indicator of Sta�ng Needs and viral load suppression. 

Conclusions: Our �ndings suggest that sta�ng su�ciently by the Workload Indicator of Sta�ng Needs was associated with better HIV outcomes of
viral load documentation and viral load suppression at the facility level. This suggests that policy makers should continue using the Workload Indicator
of Sta�ng Needs tool to staff their clients in order to have the best HIV outcomes possible at their facilities.

Introduction
The World Health Organizations (WHO)’s Workload Indicator of Sta�ng Needs (WISN) is a widely used human resource management tool that can be
used to determine sta�ng needs based on the workload of health workers at a particular facility, and is often used to make human resource decisions in
low-and middle-income countries (1). However, no prior peer reviewed research has used the WISN to examine the relationship between sta�ng, as
measured by the WISN, and organizational outcomes. This study seeks to model the relationship between su�cient nurse sta�ng as measured by the
WISN in outpatient HIV health services in Namibia, and the HIV organizational outcomes of viral load documentation (VLD) and viral load suppression
(VLS).

Past nurse sta�ng research has not used the WISN as a measure of nurse sta�ng. However, across other measures, nurse sta�ng has been associated
with chronic disease management (2, 3), quality of care (4–6) and patient satisfaction (7, 8). Speci�cally, higher numbers of nurses in primary care have
been associated with better management of diabetes, hyperlipidemia, and hypertension (9), and higher quality of care (4). Lastly, increasing number of
nurse full time equivalents (FTEs) in outpatient facilities was associated with increased patient satisfaction (10). Using the WISN as a sta�ng measure
is key to furthering nurse sta�ng in outpatient care settings research, as the WISN can be a tool to be used in setting with limited human resources for
health where it is critical to staff nurses to the point where they can provide high quality care, but to not waste any nurses to be staffed where it is not
needed.

Namibia has a high prevalence of HIV with 11.8% of its national population between the ages of 15–49 reported as living with HIV (11), and some
regions having prevalence as high as 22.3% (12). Recent policy changes in Namibia have left nurses as central providers of HIV care by expanding
nurses scope of practice to include both initiation and management of antiretroviral therapy (ART) through training and certifying nurses in Nurse
Initiated Management of ART (13). Namibia is currently working to reach epidemic control through achieving the United Nations’ Program on
HIV/Acquired Immunode�ciency Syndrome (AIDS) (UNAIDS) 95-95-95 goals, which state that 95% of HIV-positive Namibians know their HIV status, 95%
of Namibians who are diagnosed with HIV are on ART, and 95% of individuals on ART have a suppressed viral load (14). Nursing is key to Namibia,
amongst other countries in similar situations, achieving epidemic control goals. This paper seeks to further nurse sta�ng research by modeling
su�cient nurse sta�ng by the WISN with key HIV service outcomes of client’s VLD and VLS. A better understanding of this relationship will inform
policy makers about the e�cacy of sta�ng by the WISN, and point to the use of the WISN in health services research as a measure of health worker
sta�ng.

Methods
Design

This is a cross sectional study of secondary data originally collected for program evaluation purpose by IntraHealth International (a not for pro�t global
public health organization) and the Namibian Ministry of Health and Social Services (MoHSS).

Setting and Sample

This study utilized 66 health facilities across 5 regions of high HIV burden in northern Namibia as the unit of analysis. Our sample comprised 7
hospitals and 59 health centers and clinics.

Overall, each facility type provides the same level of outpatient HIV services. However, some of the sickest patients are referred to hospitals which are in
more populated areas if they are not responding to treatment or if they need in-patient hospitalization. Health centers and clinics, the smaller facility
type, are located in community centers and often, but not always, in less populated rural areas.
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Variables

Independent Variable. Nurse Sta�ng, the independent variable of interest, was measured using the WISN. The WISN is a ratio of the current number of
nurses available in a facility relative to the number of nurses needed. The needed number of health workers is determined from the FTEs need to meet
patient care demands based on observations, interviews, service statistics and chart reviews (1). The WISN ratio in this study accounted for the
workload of nurses in all HIV services at the facility and outpatient visits over a one-year period. Both types of Namibian nurses, enrolled nurses and
registered nurses, who initiate ART therapy were included in our WISN ratio. The WISN ratio was trichotomized into: insu�cient sta�ng (<0.75),
su�cient sta�ng (0.75-2.0), and overly su�cient sta�ng (>2.0) based on the WISN manual and expert consultation (1).

Dependent Variables. The main dependent variables in this study are US President’s Emergency Plan for AIDS Relief (PEPFAR)’s Monitoring, Evaluation
and Reporting Indicator guidance variables of VLD and VLS. VLD is de�ned as the number of ART patients with viral load results documented in the
medical record in the past 12 months divided by the number of patients on ART for at least twelve months (15). VLS is de�ned as the number of ART
patients with suppressed viral load results (<1000 copies/ml), as documented in the medical record or laboratory information system (LIS) in the past
12 months, divided by the number of ART patients with viral load results documented in the medical record or LIS in the past 12 months (15). Patients
who died or who had been lost to follow-up were excluded from the denominator.

Covariates. Several other variables were used as covariates in this analysis. The covariates used in this study were skill mix, facility type, HIV burden,
patients visit at a facility each year, gender at a facility level, age at a facility level, level of poverty, average household consumption and literacy rate.

Skill Mix was measured as a percentage from the number of RNs out of the total number of ENs and RNs combined. This was included as a covariate
because skill mix has been an important variable in previous nurse sta�ng research, with the ratio of RNs in sta�ng linked to several positive patient
outcomes (16).

Type of facility was also included as a covariate. Type of facility was assessed as either hospital or health center/clinic. A dummy variable was created
for each of these two types of facilities, with a reference group for hospitals. Type of facility has also been included in previous nurse sta�ng research
on HIV services (17).

The next covariate is the HIV Burden de�ned as the HIV prevalence in the region of the facility.  Previous nurse sta�ng outpatient research highlighted
the importance of controlling for important geographical characteristics in the region of a facility (18, 19).

The number of patient visits was included as a covariate because it re�ects the amount or volume of work required in a facility over a six-month period
as it re�ects the busyness of each facility in comparison to other facilities. This covariate did not account for patient uniqueness, meaning that a patient
who came to the facility more than once were counted in this number more than once.

Analysis

This study used Poisson regression to explore the relationships between nurse sta�ng and VLD and VLS at the facility level. Prior to accessing any
data, permission was obtained through the Institutional Review Board (IRB) at the University of North Carolina at Chapel Hill (UNC), as well as the
Research Division at Ministry of Health in Namibai. The data did not have identi�able health worker or patient information on it.

Power was computed using the Poisson regression procedure of PASS 11 (22), which was based on the following assumptions: predictors are
standardized, all predictors other than sta�ng are at their observed means, a 5% signi�cance level, and an estimated proportion of 0.50 VLD and VLS at
the observed mean sta�ng. A sample size of 73 provided 80% power to identify an increase of about 58% (or an increase of 0.29 units to a viral
suppression proportion of 0.79), with an increase of one standard deviation in nurse sta�ng, in VLD and VLS. Thus, this secondary analysis of existing
data was powered by identifying only relatively large effect sizes.

Modeling was conducted �rst by completing single predictor models; then, if WISN was signi�cant in the single predictor models, by completing two
predictor (i.e., WISN and a single covariate) models; and, last, if WISN remained signi�cant in the two predictor models, by completing multiple predictor
models (23).

Results
The mean WISN was 1.09, with 38.81% of facilities understaffed, 52.73% su�ciently staffed, and 7.46% overly su�ciently staffed. The WISN for
hospitals (0.56) was far lower than that of health centers/ clinics (1.15). Viral loads were documented in 67.39% of patients’ charts according to age-
related guidelines and to the timing of beginning ART. However, of those patients who had their viral load documented, 90.59% had a suppressed viral
load, with 91.88% of females and 86.77% of males having suppressed viral loads. Table 1 outlines descriptive statistics of all variables.

WISN as a predictor of Viral Load Documentations

The WISN had a signi�cant relationship with VLD as a single predictor model. In the two predictor models, the WISN variable remained signi�cant. The
following variables were also signi�cant in the two predictor models; skill mix, HIV burden, patient visits, gender, age, average household consumption,
and percent literate. Therefore, those variables were all included in the multiple predictor model. When all signi�cant covariates were controlled for, the
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category of insu�cient sta�ng was a signi�cant predictor of VLD (estimate of -0.1346, 95%CI: -0.1675, -0.1018, p<0.001). However, the category of
overly su�cient sta�ng did not predict VLD (estimate of 0.0125, 95% CI: -0.0915, 0.1166, p=0.813). These results indicate that, compared to the
reference category of su�ciently staffed, facilities in the category of insu�cient sta�ng had poorer VLD; however, a WISN ratio greater than 2 did not
improve documentation. Table 3 outlines the relationship between WISN and VLD.

WISN as a predictor of Viral Load Suppression

Variability in VLS was high for low values of WISN and became narrower as WISN increased. But the variability was only consistently high for very high
sta�ng levels of about 2.5 or greater. However, the goal of 90% VLS was achieved for many facilities, in this case 44 of the 66 (66.7%) facilities. Again,
it should be noted that the denominator of the VLS is dependent on VLD; thus, VLS is only re�ective of the patients for whom viral loads were
documented. As a single predictor model there was a signi�cant relationship between WISN and VLS. However, once controlling for covariates in our two
predictor models, the WISN variable no longer maintained a signi�cant relationship with VLS as shown in table 4.

Discussion
The purpose of this study was to explore the relationships among nurse sta�ng in Namibian hospitals, health centers, and clinics in areas with high HIV
burdens, and HIV-related organizational outcomes, speci�cally VLD and VLS. This paper innovatively used the WISN ratio in research as a measure of
nurse sta�ng. Although widely used internationally, this tool has been used only to make sta�ng decisions; no prior nurse-sta�ng research was found
in which WISN was used as the key measure of nurse sta�ng. This study’s �ndings indicate that the WISN ratio is a signi�cant predictor of VLD but not
of VLS.

The WISN ratio was operationalized as a categorical variable, with the categorical variables assessed at three levels: insu�cient nurse sta�ng (de�ned
as a ratio of < 0.74), su�cient nurse sta�ng (de�ned as a ratio of 0.75–1.99), and overly su�cient nurse sta�ng (de�ned as a ratio > 2). WISN predicted
VLD, even after controlling for covariates. According to the WISN categorical variable, settings with insu�cient levels of nurse sta�ng had lower levels
of VLD when compared to settings with su�cient levels of nurse sta�ng. However, there was no signi�cant relationship between over staffed areas
(relative to su�cient nurse sta�ng) and VLD. These �nding re�ects the importance of a su�cient level of nurse sta�ng to improve the outcome of VLD,
but sta�ng beyond that level may not be unnecessary. These �ndings are also consistent with prior outpatient nurse-sta�ng research, which reported
inverse relationships between nurse FTEs in primary care and hospital admission rates for patients with asthma and COPD (18) and positive
relationships between RN FTEs and quality of care scores for patients with COPD, diabetes, and hypothyroidism (24)

WISN was not a signi�cant predictor of VLS once controlling for covariates. In interpretations of these results, it is important to note that VLS is
dependent on VLD (i.e., VLS is calculated as the number of viral loads suppressed out of the total number of viral loads documented). Of those patients
with viral loads documented 90.3% of our sample had their viral loads suppressed. Therefore, viral load documentation should be a key focus for
facilities that wish to improve the patient outcome of VLS and we know that WISN is a signi�cant predictor of viral load documentation.

An initial analysis indicated that signi�cant predictors of VLS were skill mix, number of patient visits in a six-month period, percent of facility patients in
certain age categories, percent of poverty, average household consumption, and percent literacy. Although not assessed in this study, VLS may be more
sensitive to patient-level factors, such as health behaviors, and country- or regional-level factors, such as medication stockouts, than to nurse sta�ng.
Future research on VLS should incorporate these variables.

Limitations
This research was limited by several factors. First, this research speci�cally sampled facilities that were a part of a larger IntraHealth intervention, which
was speci�c to areas with high HIV burden. The narrow focus on these facilities could have biased the sampling, and it limits the generalizability of
study �ndings to all Namibian public health facilities. In addition, the unit of analysis in this study was at the facility level. However, patient-level factors,
such as age and gender, could be important predictors of VLS. This study accounted only for these factors aggregated to the facility level since
individual data was not feasible to collect for this project. Finally, I was unable to access one variable of medication stockouts that is theoretically
related to VLS. Medication stockouts would likely decrease VLS of patients, as it would make patients unable to remain adherent to their needed
medications. Medication stockout data were also not available at a facility, district, or regional level due to incomplete data, but stockouts are likely a
contributor to VLS.

Interpretation and Generalizability

Our results have more generalizable �ndings that sta�ng su�ciently based on the WISN could have better patient outcomes. This is especially
important results during the COVID-19 pandemic, as workloads of health workers may be rapidly changing and the WISN may be a good tool to
determine sta�ng needs with new workload’s of health workers. More research using the WISN as a measure of health worker sta�ng is needed to best
understand the relationships between sta�ng based on the WISN and organizational, �nancial and patient outcomes. Since the WISN is used globally
as a tool to determine sta�ng needs on a ward, facility, region or national level it is important to continue using this tool in research to better understand
sta�ng health workers based on the WISN’s relationships with organizational outcomes.

Conclusion
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Our results indicate that nurse sta�ng, operationalized by a categorical measure of WISN, was a signi�cant predictor of VLD; however, nurse sta�ng
was not a signi�cant predictor of VLS. These results demonstrate that using the WISN to determine staff su�ciency could help improve VLD of patients
on ART in Namibia, and since most patients with viral loads documented had suppressed viral loads it may also indirectly impact VLS. My results also
indicate that over-sta�ng does not have a signi�cant relationship with �ndings, as there was no signi�cant difference in the relationship between nurse
sta�ng and outcomes at a su�cient level of sta�ng versus an overly su�cient level. However, VLS may be affected more by factors beyond nurses or
nurse sta�ng. More research is needed to examine other factors that impact VLS. More research needs to continue to use WISN as a measure of nurse
sta�ng, as no prior research has use this measure.
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Tables
Table 1

Descriptive Statistics for Predictor Variables of Viral Load Suppression and Viral Load Documentation by Facility Type
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  Full Sample

N=66

Health Centers/Clinics

N=59

Hospitals

N = 7

  % or
Mean

Standard
Deviation

% or
Mean

Standard
Deviation

% or
Mean

Standard
Deviation

WISN* 1.09 0.76 1.15 0.78 0.56 0.25

WISN categories*            

   Insu�cient (WISN<0.75) 38.81% - 35.00% - 71.43% -

   Su�cient (.75-2) 53.73% - 56.67% - 28.57% -

   Overly su�cient (>2) 7.46% - 8.33% - 0% -

Skill mix* 0.55 0.25 0.52 0.24 0.80 0.20

HIV burden 16.34 1.86 16.47 1.62 15.19 3.21

Patient visits* 5736.41 5253.86 4593.15 3129.47 15372.43 9120.34

Gender (proportion at facility)            

    Female 0.69 0.05 0.69 0.04 0.65 0.05

Age (% at facility)            

0-14 6.83 3.14 6.95 3.24 5.86 1.93

15-24 10.06 2.89 10.27 2.88 8.34 2.49

25-49 61.81 7.38 61.31 7.46 65.98 5.38

50+ 21.30 6.88 21.47 7.00 19.83 6.03

Level of poverty            

1.1-2.2% 0 - 0 - 0 -

2.3-11.4% 76.12% - 76.67% - 71.43% -

11.5-17.6% 0 - 0 - 0 -

17.7-33.4% 23.88% - 23.33% - 28.57% -

Average household consumption 80885.61 11614.62 80700.56 11557.24 82445.29 12925.14

Percent literate 84.12 3.70 84.23 3.67 83.24 4.11

Percent viral load documented out of total on ART 67.55 18.63 66.16 18.25 79.50 18.97

Female 68.36 19.75 66.90 19.42 80.79 19.57

Male 65.95 18.20 64.64 17.75 77.23 19.50

Percent viral load suppressed out of viral load
documented

90.30 5.49 90.35 5.52 89.93 5.61

Female 91.88 5.31 92.02 5.39 90.72 4.82

Male 86.77 9.00 86.61 8.94 88.17 10.12

*Indicates that this variable had signi�cantly different means based on t or chi squared tests at the 0.05 signi�cance level between facility types. For t
tests, when the p-value for the F test for equal variances was >0.05, the pooled t-test was used, but otherwise the Satterthwaite t test was used.

Table 2

Overview of Models Discussed

Outcome Measure Independent Variable Single Predictor Model Two Predictor Model Multiple Predictor Model

Viral Load Documentation Categorical WISN * * *

Viral Load Suppression Categorical WISN * X -

* = WISN was signi�cant at <0.05. For two predictor and multiple predictor models, this symbol implies that the WISN stayed signi�cant for all
covariates. Categorical WISN indicates that the F test for the model for the composite predictor was signi�cant.
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X = WISN was not signi�cant at <0.05. For two predictor and multiple predictor models, this X implies that the WISN was insigni�cant for at least one
covariate. Categorical WISN indicates that the F test for the model for the composite predictor was signi�cant.

- = Model was not completed due to insigni�cance at an earlier phase of modeling.

Table 3

Multiple Predictor Model for WISN Predictor and Viral Load Documentation

  Single Predictor

Predictors Estimate SE 95% CI p-value

WISN categories*        

   Insu�cient (WISN<0.75) -0.1135 0.0156 -0.1441–0.0829 <.001

   Overly su�cient (>2) -0.0044 0.0529 -0.1080–0.0993 0.9341

Skill mix* -0.3039 0.0281 -0.3590–0.2487 <.001

HIV burden* -0.0268 0.0040 -0.0346–0.0190 <.001

Patient visits* 0.0000 0.0000 0.0000–0.0000 <.001

Gender        

Percent female* -3.1869 0.1728 -3.5255–2.8483 <.001

Age        

0–14 0.0346 0.0028 0.0291–0.0401 <.001

15–24 0.0378 0.0037 0.0306–0.0450 <.001

25–49 0.0059 0.0014 0.0031–0.0087 <.001

50+ 0.0000 0.0000 0.0000–0.0000 .

Average household consumption 0.0000 0.0000 -0.000–0.0000 0.736

Percent literate 0.0013 0.0039 -0.0057–0.0083 0.721

*Indicates that the F test for the model was signi�cant at the p<0.05.

Table 4

Two Predictor Models of WISN and Viral Load Suppression
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  WISN Insu�ciently Staffed WISN Over su�ciently Staffed Variable of Interest[1]

  Estimate SE 95% CI p-
value

Estimate SE 95% CI p-
value

Estimate SE 95% CI p-
value

Skill mix* 0.0353 0.0115 0.0127–
0.0579

0.002 0.0469 0.0542 0.0542–
0.1530

0.3872 -0.0847 0.0254 -0.1344
–0.0349

0.001

Facility type                        

   Health
center/clinic*

0.0367 0.0120 0.0131–
0.0602

0.002 0.0357 0.0542 -0.0706–
0.1419

0.511 0.0066 0.0119 -0.0167–
0.0299

0.580

HIV burden* 0.0358 0.0116 0.0132–
0.0585

0.002 0.0356 0.0541 -0.0704–
0.1417

0.510 0.0039 0.0027 -0.0014–
0.0092

0.150

Patient visits 0.0223 0.0125 -0.0022–
0.0467

0.074 0.0508 0.0543 -0.0556–
0.1572

0.350 0.0000 0.0000 0.0000-
0.0000

0.007

Gender                        

Percent
female*

0.0317 0.0121 0.0080–
0.0554

0.009 0.0376 0.0541 -0.0684–
0.1436

0.487 -0.1161 0.1365 -0.3636–
0.1514

0.395

Age                        

0–14 0.0274 0.0127 0.0025–
0.0523

0.031 0.0354 0.0541 -0.0707–
0.1414

0.513 -0.0031 0.0023 -0.0076–
0.0013

0.170

15–24 0.0185 0.0123 -0.0056–
0.0425

0.133 0.0266 0.0542 -0.0796–
0.1327

0.635 -0.0106 0.0027 -0.0159
–0.0052

0.001

25–49* 0.0373 0.0118 0.0141–
0.0605

0.002 0.0389 0.0541 -0.0671–
0.1450

0.472 -0.0010 0.0011 -0.0031–
0.0011

0.355

50+* 0.0298 0.0116 0.0070–
0.0526

0.012 0.0355 0.0541 -0.0705–
0.1415

0.512 0.0035 0.0011 0.0014–
0.0057

0.001

Percent level
of poverty

                       

17.7–33.4%* 0.0310 0.0116 0.0084–
0.0537

0.007 0.0258 0.0541 -0.0803–
0.1319

0.633 -0.0945 0.0191 -0.1320
–0.0570

<0.001

Average
household
consumption

0.0181 0.0137 -0.0088–
0.0450

0.187 0.0274 0.0543 -0.0790–
0.1337

0.614 0.0000 0.0000 0.0000–
0.0000

0.027

Percent
literate*

0.0344 0.0115 0.0118–
0.0570

0.003 0.0260 0.0541 -0.0801–
0.1321

0.631 0.0098 0.0021 0.0056–
0.0139

<0.001

*Indicates that the F test for the model was signi�cant at the p<0.05.

[1] Variable of Interest refers to the covariate on the left-hand column.


