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Improving Allocation And
Management Of The Health
Workforce In Zambia

ABSTRACT Building a health workforce in low-income countries requires a
focused investment of time and resources, and ministries of health need
tools to create staffing plans and prioritize spending on staff for
overburdened health facilities. In Zambia a demand-based workload
model was developed to calculate the number of health workers required
to meet demands for essential health services and inform a rational and
optimized strategy for deploying new public-sector staff members to the
country’s health facilities. Between 2009 and 2011 Zambia applied this
optimized deployment policy, allocating new health workers to areas with
the greatest demand for services. The country increased its health worker
staffing in districts with fewer than one health worker per 1,000 people
by 25.2 percent, adding 949 health workers to facilities that faced severe
staffing shortages. At facilities that had had low staffing levels, adding a
skilled provider was associated with an additional 103 outpatient
consultations per quarter. Policy makers in resource-limited countries
should consider using strategic approaches to identifying and deploying a
rational distribution of health workers to provide the greatest coverage of
health services to their populations.

M
any low- and middle-income
countries, especially those in
sub-Saharan Africa, are fac-
ing escalating demands for
health services that are rapid-

ly outpacing available financial and human
resources.1 Governments eager to scale up their
health workforces are further challenged by
macroeconomic policies that make it difficult
to expand recurring wage expenditures without
evidence-based staffing plans for public-sector
health facilities.2 Under these conditions, minis-
tries of health must be equipped with persuasive
data when negotiatingwithministries of finance
and labor to maximize funding for health work-
ers during governmental budgetary revisions. As
financial pressures increase, health planners are
seeking tools that can be used to calculate short-
termstaffing targets that are tailored to the coun-

try’s demands for health services and that reflect
what can realistically be afforded in an annual
budget cycle. In turn, health managers at the
central and facility levels can use these types of
planning tools to identify opportunities to de-
ploy andmanage their existing workforces more
effectively.
More detailed, evidence-based workforce tar-

gets for health workers may be more likely to
garner the support of ministries of finance and
labor for increased funding, compared to gener-
al population-based estimates.3 The 2006 clini-
cian-to-population ratio (22.8 to 10,000) of the
World Health Organization (WHO) was de-
signed to serve as a rallying call to the interna-
tional community to support a dramatic scale-up
of the human resources for health needed to
reach the United Nations (UN) Millennium De-
velopment Goals by 2015.4 However, for thirty-
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three low-income countries, the WHO’s needs-
based estimates have proved to be an unrealistic
immediate goal for national health staffing tar-
gets, asmeeting theWHO’s ratiowould require a
doubling of each country’s total health expendi-
ture.5 Building a health workforce requires a
focused investment of time and resources, and
ministries of health urgently need tools to create
pragmatic staffing plans and prioritize spending
for health facilities that are struggling to meet
demands for services.
A rational approach for calculating optimal

staffing targets has been needed for many years,
and several demand-based methods have been
put forward. In 1998 the WHO developed the
Workload Indicators of Staffing Need to deter-
mine thehealth staffing levels required to deliver
a specific package of health services to a given
population. This approach has been successfully
applied to determine the number of healthwork-
ers required to deliver maternal and child health
services in one district in India6 and to calculate
the staffing norms for health facilities in
Uganda.7 Similar activity-based efforts have been
used to inform health worker staffing plans to
deliver antiretroviral therapy8 and hypertension
management services.9 However, because these
methods focus on a specific task or cadre of
health worker, they cannot provide a compre-
hensive analysis that reflects the full range of
tasks performed by a health worker. Excluding
data related topatientdemands for other typesof
basic health services from the staff in place
makes it difficult for ministries of health to ad-
just their facility-level staffing plans and estab-
lish equitable distributions of their health work-
forces across their national health systems.

Background On Workforce Planning
In Zambia
The health system in Zambia is decentralized,
with services provided in primary (district), sec-
ondary (provincial), and tertiary (central) facili-
ties. Inefficiencies inworkforceplanning impose
significant economic and human costs on the
health system as a whole. In 2006 the Zambian
Ministry of Health began to implement an ag-
gressive strategy to address its severe shortage of
human resources for health. Despite the gains
made through this strategy, in 2009 the country
was still struggling to serve a population of
12.7 million with just 9,623 doctors, nurses,
and midwives—or 7.6 clinicians per 10,000 pop-
ulation.10,11 In 2009Zambia needed an additional
28,906 doctors, nurses, andmidwives, or nearly
twice its existing workforce, to meet the WHO’s
threshold of 22.8 doctors, nurses, and midwives
per 10,000 population.4

Not only did Zambia have a severe staffing
shortage, but a maldistribution of the workforce
left rural areas with seven clinicians per 10,000
people, compared to sixteen clinicians per
10,000 inurban areas.12,13 This shortage of health
workers made it impossible to deliver adequate
and equitable health care and was recognized by
the government as a critical challenge that was
preventing the country from achieving the Mil-
lennium Development Goals.14

The systems used to plan and deploy Zambia’s
health workforce were cumbersome, which
posed further challenges to efforts to close the
country’s staffinggaps. Inparticular, the central-
ized health worker recruitment process in the
public sector was often lengthy and inefficient,
leaving some newly trained workers waiting for
more than a year to be employed. Bottlenecks in
the recruitment and deployment processes af-
fected the Ministry of Health’s ability to recruit
newworkers andassign them to vacant positions
efficiently. As a result, the ministry was often
unable to spend all of its approved annual per-
sonnel budget. In 2007 only 1,400 of Zambia’s
1,700 newly funded positionswere filled, leaving
18 percent of the approved budget for new re-
cruits unspent.2

In recognition of these challenges, the Minis-
try of Health identified the need for an evidence-
based planning tool that could be used to
maximize the immediate impact of public- and
private-sector investments and scale up the
country’s healthworkforce in away that compre-
hensively addressed the public’s health service
demands. In November 2008 the Ministry of
Health invited the Clinton Health Access Initia-
tive to create a system to identifywhereworkload
pressures on staff were especially great, as a re-
sult of population demands for facility-level
health services. This would enable the Ministry
of Health’s Department of Human Resources to
prioritize the placement of clinicians in the dis-
tricts where health workers were most in de-
mand. The resulting workforce optimization
model used current service delivery data to cal-
culate the numbers of physicians, clinical offi-
cers, midwives, nurses, and pharmacy staff
members required at each of the country’s health
facilities to meet actual health demands. (Clini-
cal officers in Zambia receive three years of post-
secondary training to diagnose and manage
common health conditions and can perform mi-
nor surgeries.) Based on the resulting calcula-
tions, the Ministry of Health—with assistance
from the Clinton Health Access Initiative—
reorganized its deployment strategy for new
health workers to prioritize staffing at the rural
districts where the workload pressures were
great.
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assistant professor of global
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Study Data And Methods
This analysis of the Zambian health workforce is
presented in two stages. First, we discuss the
findings from theworkforce optimizationmodel
developed in 2009 and the resulting policy rec-
ommendations that were used to improve the
allocation anddistributionof thenational health
workforce. Second, we analyze the impact of
staffing changes on the use of health services.

Calculating Demand-Based Workforce
Targets For Zambia The workforce optimiza-
tion model was structured to answer several key
questions for policy makers:Which districts had
thehighest demand for health services, andwhat
specific types of clinicians were required tomeet
those demands? How can national investments
in public-sector health staffing and skill mix be
aligned with the population’s demand for health
services? Finally, when financial resources are
limited, how can national planners prioritize
investments indifferent cadres ofhealthworkers
when scaling up the workforce?
The resulting Excel-based model used a com-

prehensive range of government data, including
payroll data collected from the Ministry of
Health’s Payroll Management Establishment
Control system, the government-approved num-
bers for funded or budgeted health workforce
positions, results of interviews with clinical ex-
perts in the Ministry of Health and clinicians at
health facilities, and data on the volume of each
type of health service provided by each facility
from the ministry’s Health Management Infor-
mation System. The model included five cadres
of providers—physicians, clinical officers, mid-
wives, nurses, and pharmacists—that the minis-
try determined were high priorities. The minis-
try’s Directorate of Human Resources and
Administration was the Clinton Health Access
Initiative’s primary partner on this project, pro-
viding support by helping design the approach,
gathering data necessary to complete the analy-
sis, and reviewing and disseminating the final
results. The Clinton Health Access Initiative ob-
tained permission from theMinistry ofHealth to
conduct interviews with health workers in the
field about their workload and how much time
they spent on each activity.
The calculations of the optimal health work-

force required for each health facility in Zambia
were based on the following basic formula: num-
ber of services provided multiplied by the time
required per service and then divided by the time
available per health worker. Additional informa-
tion about each input is in Appendix 1.15

Analysis Of Health Worker Distribution
And Use Of Services The outcome of the work-
force optimization model was a list of health
facilities and the number and type of health

workers required to meet each facility’s demand
for health services. The ministry used these rec-
ommendations to guide the deployment of new
health workers in 2009–11.
We measured changes in staffing using staff-

ing reports from theMinistry of Health’s payroll
system for each health facility in Zambia in
October 2009 (before the implementation of a
new deployment process based on the results
from the workforce optimization model) and
in December 2011 (after the model had been in
use for an extended period). To understand
whether the recommendations produced by
the model informed actual staffing decisions,
we also investigated the relationship between
optimal facility-specific staffing levels estimated
in 2009 and the probability of a facility’s gaining
staff by December 2011. Specifically, we charted
the probability of gaining staff by 2011, stratified
by estimated staffing shortages in 2009 based on
the optimization model. We focused on nurses
and midwives for this analysis because the num-
bers of workers in these cadres were sufficient to
provide the necessary sample size. If the restruc-
turing followed the recommendations, wewould
expect to see a positive relationship between
estimated optimums and the probability of
receiving additional staff by 2011.
Finally, we analyzed the impact of the redistri-

bution of skilled staff resulting from uptake of
the optimization model on population use of
health services. Data on health services were
collected from the Ministry of Health’s Health
Management Information System. In 2009
health facilities in Eastern and Lusaka Provinces
did not report service output data to the system,
soweexcluded fromthis analysishealth facilities
in these provinces.
To construct the final data set, we summed

monthly service use data within quarters and
merged these data with quarterly facility staffing
data. Around 2 percent of monthly service use
data during the study period were not recorded
in the Health Management Information System.
Before summing within quarters, we imputed
these missing monthly observations as the aver-
age of the remainingmonths in the same quarter
forwhichdatawere available.Whenallmonths in
a given quarter were missing, data for that quar-
ter were coded asmissing in the final data set.We
fitted a series of ordinary least squares regres-
sion models to investigate associations between
changes inhealthworker staffing and changes in
service outputs. All statistical analyses were con-
ducted using Stata, version 12.
Limitations This demand-based workload

modeling approach has several limitations that
should be recognized. First, the purpose of this
analysis was to prepare demand-based staffing
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targets for public health facilities throughout
Zambia. However, the facility-level targets
should be interpreted with some caution, since
demand-based indicators may be imprecise.
Second, themodel relied on clinical experts to

provide data on how much time different types
of health workers needed to perform various
essential health care services. Since patientman-
agement is not an exact science, these approx-
imations were subjective.
Third, data from the Health Management

Information System were not available for 170
facilities, and some facilities did not report data
for a full year. The facilities without any data
were removed from the analysis. When one or
more months of data were missing for a facility,
values were imputed using an average of the
available months. Fourth, underreporting of
data was a possibility, in which case the true
demand for human resources could have been
higher. Fifth, if demand for services observed in
2009 was dampened at certain facilities by staff-
ing shortages—that is, if observed demand was
lower than undampened demand—the model
would likely underestimate optimal staffing lev-
els for those facilities.
Sixth, the model did not include facility-level

data for attrition, absenteeism, or retirement,
information that has implications for the inter-
pretation of the outputs. The demand require-
ments calculated by the model were intended to
identify facilities where the services patients de-
manded required more time than the health
workers had available, and to provide central-
level planners with more information about
which facilities needed more resources to avoid
health worker burnout and other causes of vol-
untary and involuntary attrition.
Finally, itmustbe emphasized that theoptimal

staffing levels for each facility produced by the
model were meant to reflect the numbers of
health workers needed to meet the health de-
mands of average patients. For this reason, the
model did not incorporate extraneous variables
such as the physical distance to the nearest
health center, use of services, age distribution,
availability of medical equipment, and disease
incidence by district. Additionally, since the
most recently updated data from the Health
Management Information System were used to
determine demand frequencies, the outputs of
the model reflected the numbers of health work-
ers required tomeet only the current demand for
health services, not the future demand. To adjust
for future changes to health demands in Zambia,
the model was designed as a tool that could be
easily and regularly updated with new data from
the Health Management Information System
and staffing information.

Study Results
Workforce Optimization Modeling Thework-
force optimization model was used to calculate
the numbers of health workers required to meet
demand for health facilities in all nine of
Zambia’s provinces. In 2009 Zambia had a total
workforce of 11,323 physicians, clinical officers,
nurses, midwives, and pharmacy staff members
serving a population of 12.9 million people. The
model determined that the country required
an additional 9,059 of these five high-priority
cadres to meet existing demand for services.
Furthermore, the country had severe short-

ages in three of the five priority cadres. When
we compared the optimal numbers of staff mem-
bers from the model outputs to the 2009 num-
bers of health workers nationally, the greatest
difference was for pharmacy staff members (440
versus 2,130, for a vacancy rate of 79 percent),
clinical officers (1,200 versus 3,708, a vacancy
rate of 68 percent), and doctors (607 versus
1,858, a vacancy rate of 67 percent) (Exhibit 1).
There were also substantial vacancy rates for
midwives (45 percent) and nurses (23 percent).
The vacancy rate for doctors was greater than
78 percent for six of the nine provinces—all
provinces except the most urban ones.
Variability in vacancy rates across the country

confirmed the maldistribution of the workforce
andhighlightedopportunities for improved staff
allocation to increase access to underserved
areas. For example, Copperbelt Province had
1,583 nurses, while—based on 2009 demand—
the optimal number of nurses for its health facil-
ities was 1,275 (data not shown). Thus, it had
24 percent more nurses than were required to
meet demand. Yet Northern Province had only
42 percent of the optimal number of nurses (484
out of 1,143).
Variations in staff vacancy rates also existed by

facility type. Nationally, hospitals had 120 per-
cent of the physicians and 196 of the nurses
needed, while rural health facilities had only
30 percent of the staff required to meet the de-
mand for health services (data not shown).
Impact On Staffing Allocation Building on

the analysis provided by the optimizationmodel,
theMinistry of Health used the numbers provid-
ed by the workforce optimization model to de-
termine the fundsneeded—andwhere to allocate
them—to meet staffing needs. The level of detail
provided by the model equipped the ministry
with the data needed to build a detailed and
rational budget request to submit to theMinistry
of Finance. The clarity of this request improved
the Ministry of Health’s ability to advocate for
more funds from the Ministry of Finance for the
health workforce during national health-sector
budget negotiations.
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For the 2011 budget the Ministry of Health
secured an increase in funding of 13 billion kwa-
cha (approximately US $2.5 million), which was
a 30 percent increase on the budget from the
previous year. These additional funds were used
to deploy heath workers to the facilities that had
been identified as having the most critical staff
shortages relative to the demand for health
services.
Toprioritize thedeploymentof healthworkers

based on the demand for health services, the
ClintonHealthAccess Initiative used themodel’s
results to rank Zambia’s seventy-two districts
from high to low by their vacancy rates for each
type of provider. After identifying the districts
with the highest vacancy rates, the Ministry of
Health prioritized recruitment strategies for dis-
tricts most in need and reorganized its recruit-
ment and hiring processes so that newly trained
workers could be quickly absorbed into the pub-
lic-sector workforce and deployed accordingly.
The ministry also organized recruitment fairs,
whichwere used tomobilize 2,063 newly trained
workers to join the health workforce through a
streamlined hiring process.
The result was an increase in the number of

health workers deployed to remote provinces.
Between 2009 and 2011 the Ministry of Health’s
efforts to strategically deploy health workers to
districts that were struggling to meet demands
for health services resulted in a 25.2 percent
increase in health workers (or 949 newworkers)
in districts that previously had fewer than one
health worker per 1,000 people, compared to an
increase of only 12.8 percent for the rest of the
country. Twenty-one doctors were posted to fif-
teen districts that had previously hadno doctors.
The targeted deployment of sixty newly trained
midwives to the fifteen districts most in need of
this type of provider reduced these districts’mid-
wife vacancy rates by 19 percent. These results
summarize overall changes between 2009 and
2011 and include negative outflows of staff dur-
ing this period.
Within districts, there is evidence that facili-

ties with the greatest demand for additional
health care workers were given priority over oth-
er facilities when new workers were deployed.
For example, we found a clear positive relation-
ship between the facility-level shortages of
nurses and midwives determined by the work-
force optimization model in 2009 and the prob-
ability that the facilities would have gained
workers of these types by 2011 (Exhibit 2).

Associations Between Staffing Changes
And Service Volumes We analyzed 2011 vol-
umes for three services: outpatient consulta-
tions, first antenatal care visits, and facility-
based deliveries. For each service, we estimated

the association between staffing changes and
changes in volume at all health care facilities
in the study and in those facilities that had no
or only one skilled provider in 2009—that is,
those most in need of additional skilled staff
members.
When we looked at all facilities, we found that

the changes innumbers of skilled providerswere
not significantly associated with changes in any
of three service volumes (Exhibit 3). However,
when we looked only at facilities with no or only
one skilled provider on staff in 2009 (before
reform), we found a strongly positive relation-
ship between changes in numbers of skilled
providers and outpatient consultations: One

Exhibit 1

Actual, funded, and optimal numbers of health workers in Zambia, by type of worker

SOURCE Authors’ analysis of data from the Ministry of Health payroll and modeling results. NOTES
Funded numbers are from the 2008 budget. Actual numbers are from May 2009. Clinical officers in
Zambia are defined in the text. The optimal numbers shown here do not meet the WHO’s threshold of
22.8 health workers per 10,000, but instead are the outputs of the optimization model.

Exhibit 2

Relationship between a Zambian health care facility’s shortage of nurses or midwives in
2009 and the probability of the facility’s having gained such providers by 2011

Probability of gaining a:

Level of staffing shortage Midwife Nurse
Low 30% 7%
Medium 36 9
High 53 10

SOURCE Authors’ analysis of data from the Ministry of Health payroll system. NOTES Staffing
shortage categories for midwives are as follows: low, <1; medium, 1–2; and high, >2 (estimated in
2009). Staffing shortage categories for nurses are as follows: low, <2; medium, 2–5; and high, >5
(estimated in 2009).
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additional skilled provider was associated with
an additional 103 outpatient consultations per
quarter. This constitutes a roughly 15 percent
increase in volume when compared to the aver-
age number of outpatient consultations per
quarter for these facilities.
We included an interaction term to investigate

whether the relationship between changes in the
numbers of skilled providers and facility-based
deliveries was modified by the number of ante-
natal care visits in 2009. We investigated this
because onemight expect antenatal care volume
to be an indicator of unmet need for delivery
care.We found a strong positive relationship be-
tween the interaction term and changes in the
volume of facility-based deliveries, which indi-
cates that at facilities that provide high volumes
of antenatal care, the relationship between num-
bers of skilled providers and facility-based deliv-
eries was positive. For example, at an average
health center where 80 first antenatal care visits
were provided per quarter, an additional skilled
provider was associated with an additional 0.2
facility-based delivery per quarter. Alternatively,
at a facility with 125 first antenatal care visits per
quarter, an additional skilled provider was asso-
ciated with an additional 3.4 facility-based deliv-
eries per quarter. This difference can be estimat-
ed from the fact that for each additional first
antenatal care visit at a facility, an additional
skilled provider was associatedwith an addition-
al 0.07 facility-based delivery. This increase con-

stitutes around a 10 percent increase in volume,
compared to the average number of facility-
based deliveries per quarter in these facilities.

Conclusion
As demonstrated in Zambia, an effective and
efficient mobilization of human resources for
health is essential for resource-limited countries
that seek to improve the performance of their
health systemsusing limiteddollars. Awell-func-
tioning and rational distribution system for
health workers can improve access to care, par-
ticularly in underserved communities, and can
strengthen capacity for projecting future health
staff requirements. Central- and facility-level co-
ordination of the recruitment anddeployment of
health workers will benefit from the use of evi-
dence-based tools and strategies that allow plan-
ners to explore alternative interventions and
facilitate a rational and equitable allocation of
limited resources. Policy makers in resource-
limited settings who are interested in designing
comprehensive, evidence-based strategies to
scale up the workforces to meet their popula-
tions’demand for health services need a tool that
is customized to their planning needs.
The workforce optimization model offers a

simple, low-cost solution that uses data sources
that are often available in information-poor set-
tings. The framework for themodel can be easily
adapted for other countries seeking better plan-

Exhibit 3

Associations between changes in health worker staffing and changes in quarterly service volumes in Zambian health care facilities

Change from 2009 to 2011 in volume per quarter

Outpatient consultations First antenatal care visits Facility-based deliveries

All facilities

Facilities with
0 or 1 skilled
provider in
2009

All
facilities

Facilities with
0 or 1 skilled
provider in
2009

All
facilities

Facilities with
0 or 1 skilled
provider in
2009

Facilities with 0 or 1
skilled provider in 2009,
with interaction term

Change in skilled
providers 1.45 103.28*** 0.08 1.56 −0.03 −0.04 −5.40***

Change in nonskilled
staff 2.65 40.99 −0.98*** −0.22 −1.13*** 0.40 0.39

Rural health center −1,379.79*** −253.73 −11.24*** 9.43 2.08 9.96 0.41

Interaction termb
—

a
—

a
—

a
—

a
—

a
—

a 0.07***

Constant 1,931.33*** 692.24 23.43*** 10.50 6.28*** −2.54 7.57

R-squared 0.14 0.12 0.21 0.27 0.14 0.01 0.05

No. of facilities 641 340 644 341 644 341 341

SOURCE Authors’ analysis of data from the Ministry of Health payroll system and health management information system. NOTES The reform was the Ministry of Health’s
restructuring of the health worker deployment process in 2009. Skilled providers were doctors, clinical officers, nurses, and midwives. Clinical officers in Zambia are
defined in the text. Nonskilled staff members were pharmacists, environmental health technicians, administrators, and support staff members. All models included a
control variable that measured the dependent variable in 2009, before the reform. The Appendix includes Supplemental Exhibit 3, a version of this exhibit with confidence
intervals (see Note 15 in text). aNot applicable. bThe interaction term was between the change in the number of skilled providers and a high volume of antenatal care in
2009. ***p < 0:01
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ning strategies for human resources for health.
Zambia’s successful use of this approach has
been replicated by the ClintonHealth Access Ini-
tiative in Malawi (in 2010 and 2014), Lesotho
(2013), and Swaziland (2012 and 2014), and the
approach has been used by the ministries of
health in those countries to inform their strate-
gic planning related to human resources for
health.
In general, more research is needed to develop

a strong evidence base for policies related to
human resources for health in developing coun-

tries such as Zambia. Given the growing body of
evidence that thequality of carehas an important
effect on health-seeking behavior, underinvest-
ment in human resourcesmay play an important
part in constraining levels of health care use in
developing countries. However, in the absence
of other important investments—including
those that improve health facility infrastructure,
access to equipment, and supply of medicines—
the impact of expanding access to skilled pro-
viders may be limited. ▪

This work was supported by funding
from Elma Foundation. The funding
agency had no role in the conduct and
interpretation of the study.
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