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Abstract 

Background Zambia experienced a major decline in under-five mortality rates (U5MR), with one of the fastest 
declines in socio-economic disparities in sub-Saharan Africa in the last two decades. We aimed to understand the 
extent to which, and how, Zambia has reduced socio-economic inequalities in U5MR since 2000.

Methods Using nationally-representative data from Zambia Demographic Health Surveys (2001/2, 2007, 2013/14 
and 2018), we examined trends and levels of inequalities in under-five mortality, intervention coverage, household 
water and sanitation, and fertility. This analysis was integrated with an in-depth review of key policy and program 
documents relevant to improving child survival in Zambia between 1990 and 2020.

Results The under-five mortality rate (U5MR) declined from 168 to 64 deaths per 1000 live births between 2001/2 
and 2018 ZDHS rounds, particularly in the post-neonatal period. There were major reductions in U5MR inequalities 
between wealth, education and urban–rural residence groups. Yet reduced gaps between wealth groups in estimated 
absolute income or education levels did not simultaneously occur. Inequalities reduced markedly for coverage of 
reproductive, maternal, newborn and child health (RMNCH), malaria and human immunodeficiency virus interven-
tions, but less so for water or sanitation and fertility levels.

Several policy and health systems drivers were identified for reducing RMNCH inequalities: policy commitment to 
equity in RMNCH; financing with a focus on disadvantaged groups; multisectoral partnerships and horizontal pro-
gramming; expansion of infrastructure and human resources for health; and involvement of community stakeholders 
and service providers.

Conclusion Zambia’s major progress in reducing inequalities in child survival between the poorest and richest 
people appeared to be notably driven by government policies and programs that centrally valued equity, despite 
ongoing gaps in absolute income and education levels. Future work should focus on sustaining these gains, while 
targeting families that have been left behind to achieve the sustainable development goal targets.
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Background
Globally, mortality among children under five years of 
age declined considerably over the decades. However, 
disparities remain between regions, with low- and mid-
dle-income countries being more disadvantaged com-
pared to high-income countries [1]. For instance, in 
2018, the under-five mortality rate (U5MR) in low- and 
middle-income countries was estimated at 59 deaths 
per 1000 live births, compared to 5 deaths per 1000 
live births in high-income countries [2]. In sub-Saharan 
Africa, U5MR remained particularly high compared to 
other regions at 76 per 1000 live births in 2019, which is 
still far from the Sustainable Development Goal (SDG) 
target of less than 25 deaths per 1000 live births by the 
end of 2030 [2].

Despite having comparatively higher U5MR, sub-Saha-
ran Africa has achieved notable reductions over the past 
two decades [3]. Zambia experienced nearly a three-fold 
reduction of U5MR between 2000 and 2020 (from 156 
to 61 deaths per 1,000 live births) [4], accompanied by 
declining socio-economic and regional disparities [5, 
6]. Specifically, Zambia has been among the fastest to 
reduce wealth-related inequalities in U5MR in sub-Saha-
ran Africa according to comparable demographic health 
surveys (DHS) over the last 20 years (see Supplementary 
Figs. 1 and 2) [7, 8].

Global estimates of the causes of under-five deaths 
in Zambia show that mortality due to acute respiratory 
disease (such as pneumonia) made the largest contribu-
tion to the all-cause mortality decline (21.2% of the total 
decline) between 2000 and 2020 [9]. Notable contribu-
tions were also made by reducing deaths due to malaria 
(19.6%), human immunodeficiency virus/acquired 
immune deficiency syndrome (HIV/AIDS) (18.0%), and 
diarrheal diseases (16.0%). Reducing deaths due to mea-
sles, neonatal causes (sepsis, prematurity, birth trauma) 
and meningitis contributed 7.4%, 7.2% and 4.1% respec-
tively to the overall U5MR declines [9]. Other published 
studies on causes of death among children under five 
years old in Zambia are based on verbal autopsies at  a 
single time point, usually based in a facility except the 
2010 and 2015/16 SAVVY surveys, but found similar 
main causes for under-five deaths including pneumo-
nia, diarrhea and other infections (with  sepsis or other 
infections high also among newborns, as much as birth 
asphyxia or other intrapartum causes), as well as malaria 
and HIV/AIDS among others [10–13].

Several studies have provided insights into a range of 
factors contributing to the overall progress in child sur-
vival in Zambia, or examined the policy reforms towards 
specific health services and Universal Health Coverage 
(UHC), many with a focus on financial protection [5, 
14–17]. However, more evidence on the range of health 

policy and systems changes that Zambia made to address 
inequalities in child survival over the last two decades is 
needed [16, 17]. There are few studies bringing together 
quantitative trends on child health outcomes and related 
intervention coverage and socio-economic conditions, 
with health policy and systems analysis that focuses on 
equity [14]. We examined Zambia’s progress in child sur-
vival through an equity lens, focusing on the contribution 
of health policy and systems reforms to implement high 
impact programmes and particularly to reach disadvan-
taged populations, while considering how socioeconomic 
development may have also affected inequalities.

Methods
Zambia had a population of about 18 million in 2020. 
It reached lower-middle income country status in 2011 
(which was however reversed to lower income in 2022). 
Income inequality in Zambia is one of the highest in sub-
Saharan Africa (and the world) with a Gini index of 57 
in 2015, with no improvement over the past two decades 
[18]. This mixed-methods study integrated quantitative 
inequality trend analysis with policy and health systems 
analysis.

Quantitative data and analysis
We used population-representative data from the last 
four Zambia Demographic and Health Surveys (ZDHS) 
(2001, 2007, 2013/2014, 2018) to analyze trends in ine-
qualities for mortality, health intervention coverage and 
socio-economic conditions. The data collection methods 
for the ZDHS are described elsewhere [19].

Under-five mortality rates were calculated using the 
syncmrates program in Stata 15. We obtained esti-
mates of the number of deaths among children aged 
0–59 months out of 1000 live births, among all live births 
in the ten years preceding each round of the ZDHS. 
We also stratified the U5MR in each ZDHS round 
(2001–2018) by household wealth quintile using cross-
tabulations. The wealth index was adopted to examine 
inequalities, based on DHS’ previously-computed prin-
cipal component analysis of dwelling materials, access to 
utilities and household assets. The wealth index is cre-
ated based on the assets for rural and urban places of 
residence separately, and divided into quintiles; the first 
quintile being classified as those within the lowest 20% 
of wealth index scores and the fifth quintile being those 
within the highest 20% of wealth index scores [20].

To assess the role of compositional changes in the socio-
economic position of women in the poorest and richest 
wealth quintiles over time, we estimated absolute income 
levels by quintile for each survey. The calculation of abso-
lute income for each percentile of distribution follows the 
Fink et  al. (2017) definition and includes the Gini index, 
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gross domestic product (in 2011 US dollars, power pur-
chasing parity) and the household expenditure [21]. We 
then attributed a value in US dollars for the mean income 
of each wealth quintile (levels over time shown in Sup-
plementary Fig.  3). Absolute education levels were also 
examined using the proportion of women with at least sec-
ondary education within each wealth quintile as another 
way to assess changes in socio-economic status among 
the least to most disadvantaged. The direct influence of 
income or education levels on health is complex, non-
linear and multifactorial, and it was not within our aim or 
scope to uncover their direct causal influence in relation 
to health intervention coverage or child mortality [22, 23]. 
Rather, this approach to characterizing wealth groups with 
absolute socio-economic measures has been proposed 
previously as valuable to help understand whether there 
were improvements in a country’s socio-economic growth 
itself, or if not, whether improvements in health among 
poorer groups were rather due to intentional policies or 
programs that overcame the disadvantages of their lower 
socio-economic status or income [24, 25].

We examined inequality trends in RMNCH, malaria and 
HIV/AIDS intervention coverage, as well as changes in liv-
ing conditions such as water and sanitation, and fertility 
rates between ZDHS 2001 (2007 for HIV/AIDS indicator, 
the first with disaggregated data) and 2018 by wealth quin-
tile, given their known association with the main U5MR 
causes that reduced in Zambia in that period [26, 27].

We modified the well-established composite coverage 
index (CCI) to include malaria prevention as the fifth 
intervention area [27]. The CCI includes interventions 
across the continuum of care, where each stage is given 
equal weight as follows:

where:

1) Reproductive care: Demand for family planning satis-
fied with modern methods among currently married 
women in need of contraception (DFPSmo)

2) Maternal care: At least four antenatal care visits dur-
ing last pregnancy (ANC4); Skilled birth attendance 
(SBA), among births in the last three years

3) Childhood  immunization received by children  aged 
12-23 months: BCG vaccination (BCG); DPT vacci-
nation 3 doses (DPT3); Measles vaccination (MSL)

4) Management  of  childhood  illness:  Care-seeking for 
disease among children under 5 years with symptoms 
of fever, diarrhea or suspected pneumonia in the last 
2 weeks (CAREANYD)

CCI(+malaria) =
1

5

(

DFPSmo +
ANC4 + SBA

2
+

BCG + 2 × DPT3 +MSL

4
+ CAREANYD +

ITNch + ITNwm + IPT2

3

)

5) Malaria prevention: Use of insecticide treated net for 
child (ITNch) and woman (ITNwm), and receipt of 
intermittent preventive treatment in pregnancy two 
doses (IPT2)

To quantify and compare trends in inequalities over 
time, we calculated concentration indices (CIX) and 
slope indices of inequality (SII). CIX is calculated as twice 
the area between the curve and the line of equality, based 
on the plot of the  cumulative percentage of the sam-
ple ranked by the socio-economic variable starting with 
worst off on x-axis and the cumulative percentage of the 
health variable on the y-axis. SII is the absolute difference 
between the predicted outcome value of the individuals 
with highest and lowest wealth scores, after regressing 
the mid-point of the cumulative proportion of the sam-
ple in each category (using a score from 0 to 1 from most 
to least disadvantaged) against the outcome estimate for 
each category [27–29].

Policy and health systems analysis
The policy and health systems analysis involved in-
depth document review of health policy reports, 
guidelines and strategy documents published and 
implemented between 1990 to date, obtained from the 
Zambian Ministry of Health, World Health Organiza-
tion and United Nations agencies databases. We drew 
on quantitative health systems data from the WHO 
Global Health Expenditure Database [30], analysis of 
the Creditor Reporting System data with the Muskoka2 
method [31], the WHO Global Health Database, Minis-
try of Health data and Zambia’s National Health Facility 
Census conducted in 2005 and 2017.

To assess policies and strategies that may have contrib-
uted to reductions in under-five mortality since 2000, we 
adapted the Countdown to 2015 Policy and Programme 
Timeline Tool [32]. The Policy and Programme Timeline 
Tool is useful for identifying health policies, programmes 
and health systems changes that have been implemented 
in a country to improve RMNCH indicators and survival 
over time from 1990 to present. The tool extends across 
six levels including: national context, macro health sys-
tems and governance, health system building blocks, 
high impact policies specific to RMNCH, high impact 
research specific to RMNCH, and a cross-cutting com-
ponent focused on partnerships and convening mecha-
nisms [32, 33]. For this analysis, we focused on three 
levels that were most relevant to U5MR reduction and 
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with available data or documents to track over time: 
macro-level governance and health systems environment, 
specific health system building blocks, and high impact 
policies specific to RMNCH. For each, we focused on 
where ‘equity’ was explicitly or implicitly incorporated as 
a guiding principle or ‘value’ [34, 35].

Results
U5MR inequalities by wealth quintile
Overall, the U5MR in Zambia declined from 168 to 64 
deaths per 1000 live births between ZDHS 2001/2 and 
2018 (in the ten years preceding the survey). Mortality 
reduced most for children aged 1–59 months (from 139 
to 33 per 1000 live births respectively). To a lesser extent, 
neonatal deaths in the first 28 days of life reduced (from 
37 to 27 per 1000 live births respectively). Perinatal mor-
tality  rate estimates  hardly reduced (38 to 33 per 1000 
live births), suggesting that neonatal deaths during the 
intrapartum period have not gone down noticeably.

Declines in U5MR were shown in all wealth quintiles 
in the last two decades, with a consistent pattern except 
for the two wealthiest quintiles in the first two sur-
veys (Fig.  1; estimates with confidence intervals found 
in Supplementary Table  1). The reductions were fastest 
among the poorer groups in the bottom three quintiles, 

compared to the richest in wealth quintile 5 (92 to 57 
per 1000 live births). This led to reduced inequalities 
in U5MR between ZDHS 2001 and 2018, reflected in a 
U5MR CIX that reduced from -0.11 to -0.01, and SII in 
U5MR from -108.9 to -4.5 deaths per 1000 live births 
respectively. The greatest progress was made between 
ZDHS 2001 and 2007, which roughly refers to the period 
from 2008 onward.

U5MR inequalities and absolute socio‑economic changes
To understand whether inequality reductions in U5MR 
between wealth groups could be related to absolute 
changes in economic inequalities in Zambia, we attrib-
uted an absolute dollar value to each wealth quintile and 
plotted this against the respective under five mortality 
rates in the 2001 and 2018 surveys (Fig. 2). Although the 
mortality gap between the extremes of wealth quintiles 
was virtually closed by 2018, there were no major simul-
taneous increases in income levels among the poorest 
groups to explain this.

We also examined whether compositional changes in 
the number of women with secondary or more education 
(absolute education levels) among lower to higher wealth 
quintiles was evident alongside reductions in U5MR among 
these groups in the 2001 and 2018 surveys (Supplementary 

Fig. 1 Trends in U5MR by wealth quintile, with concentration indices (CIX), slope indices of inequality (SII) and related standard errors (SE), ZDHS 
2001/2, 2007, 2013/14 and 2018
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Fig. 4). The difference in the proportion of women with sec-
ondary or higher education between the poorest and the 
richest remained wide, and so did not occur at the same 
time as the relative decline in U5MR inequalities.

Equity trends in health intervention coverage 
and socio‑demographic conditions
We also examined trends in wealth-related inequalities in 
coverage of health interventions (RMNCH and malaria 
control, and HIV/AIDS Prevention of Mother to Child 
Transmission or PMTCT), and socio-demographic con-
ditions including water, sanitation and fertility levels, 
that could also be related to the major causes of U5MR 
that reduced. The RMNCH CCI, including malaria con-
trol, improved greatly from moderate to small wealth dif-
ferences between 2001 and 2018 (CIX of 0.1 to 0.01, or 
SII from 30 to 6 percentage points respectively) (Fig. 3). 
Further, the ZDHS shows that improvements among the 
poorest compared to the richest groups occurred for 
most components in the CCI across the continuum of 
care; skilled birth attendance, DPT and measles immu-
nizations, and malaria prevention interventions became 
particularly more equal between groups (Supplemen-
tary Fig.  5). Inequalities in HIV/AIDS prevention also 
improved (PMTCT, in terms of women receiving coun-
selling, testing and related results during ANC) from 
wide disparities and the richer 40% at much higher levels 
in 2007 (no disaggregated data in 2001/2 ZDHS), to mod-
erate disparities with much higher coverage levels for all 

groups in 2018 (0.25 to 0.05 for CIX; 60 to 26 percentage 
points in SII respectively).

The major inequalities in household access to improved 
water and sanitation within Zambia did not improve so 
noticeably. There were absolute improvements in water 
and sanitation access among the poorest groups, albeit 
from nearly no access in 2001. Meanwhile, total fertil-
ity rates reduced slightly and evenly in both poorer and 
wealthier groups, such that inequalities remained equiv-
alent over time in absolute terms (SII showed a consist-
ent gap of 4.8 fewer children among richer than poorer 
women) and relative terms (CIX at and then above -0.13).

Policy and health system changes
Through our in-depth policy and health systems analy-
sis, we identified five themes on potential key drivers that 
contributed to the reduced inequalities in child survival. 
These are summarized with the main points and counter-
points of evidence in Table 1, and subsequently explored 
in more detail.

Policy commitment to equity in RMNCH
Zambia’s health sector policy reforms since the 1990s 
have been guided by the consistent vision to, “pro-
vide  equity of access to cost-effective, quality health 
care as close to the family as possible” [36–38]. These 
health sector reforms have increasingly taken a holis-
tic approach to health sector development that con-
sistently included a cross-cutting goal of reducing 

Fig. 2 U5MR per 1,000 live births by absolute income level (log scale) in each wealth quintile, ZDHS 2001 and 2018
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inequities between socio-economic groups and regions. 
As shown in Fig.  4, at the macro-level is the National 
Development Plan, the country’s ‘blue print’ for elimi-
nating poverty and accelerating development efforts 
towards the vision 2030 of ‘leaving no one behind’, 
which has been developed and revised since 2002. 
Health sector policies since 2000 focused on succes-
sively improving health systems generally, and RMNCH 
programmes specifically, including formulation, imple-
mentation, and evaluation of specific interventions 

across the continuum of care. Since the early 2000s, the 
health sector embedded these plans aimed at strength-
ening and prioritizing RMNCH services into its 
broader National Development Plans, Sector Strategic 
Plans and Programme Strategic plans.

In line with these reforms, health systems improve-
ments occurred over time in numerous ways that may 
have contributed to equity in child health outcomes 
by improving access to RMNCH, HIV/AIDS and 
malaria prevention services for rural, poorer and less 

Fig. 3 RMNCH intervention coverage, HIV/AIDS prevention, household (HH) water and sanitation, and total fertility rate by wealth quintile, with 
concentration indices (CIX), slope indices of inequality (SII) and related standard errors (SE), ZDHS 2001 (2007 for HIV/AIDS) and 2018
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educated groups. Policies and guidelines such as the 
National Health Strategy (2001), the Human Resources 
for Health Strategic Plans and user fee removal policy 
(both 2006) were developed, reviewed and updated 
over time to strengthen the health system, and specifi-
cally to improve the manner in which RMNCH ser-
vices were delivered.

Notably, since 2000, child health received more pro-
grammatic emphasis through the addition of Inte-
grated Management of Childhood Illnesses (cIMCI), 
integrated Community Case Management (iCCM), 
and the Expanded Program on Immunization (EPI). 
The Child Health Policy and MNCH Roadmap were 
developed in 2008 and 2011 respectively. Since 2006, 
Prevention of Mother to Child Transmission (PMTCT) 
expanded from Option A, B, B + towards full antiret-
roviral therapy in 2016. Since 2001, malaria control 
has been strengthened significantly (Fig. 4).

Needs‑based health financing with focus on disadvantaged 
groups and regions
Financing increased for health from government and 
donors, more than private and out-of-pocket expenses, 

thus likely having a pro-equity impact. Overall govern-
ment health expenditure continually increased both in 
absolute terms (from 12 US Dollars, 2019 constant) per 
capita between 2000–2004 to 27 United States Dollars 
(USD) per capita between 2015–19 (Fig. 5). This consti-
tuted slightly more of the rising total over time (32% up 
to 37% respectively). External (donor) expenditure also 
increased from 5 to 27 USD per capita (2019 constant) 
between these time periods (and from 13 to 37% respec-
tively), but remained similar in 2015–19 as  in 2010–14. 
Comparatively, out of pocket expenditure remained at 7 
USD per capita, which reduced relative to other sources 
from around 20% to 10% of the total. This may reflect 
that the user fee removal policies have been contributing 
to fewer poorer families paying out of pocket for health 
services including for RMNCH [39, 40]. Private health 
expenditure (e.g. insurance) also declined from around 
36% to 16% of the total.

For RMNCH specifically, data available from national 
sub-accounts (analysed with the Muskoka2 method) 
showed that government expenditure per capita 
increased (and remained consistent from donors), par-
ticularly for HIV/AIDS and malaria, but also maternal 

Table 1 Summary of evidence on the contribution of key drivers to the reduction in inequalities in child survival, Zambia, 1990s-2020

Key drivers Points of evidence on contribution Counterpoints

Policy commitment to equity in RMNCH • Equity targets integral in policies since 2000
• Equity strategies and targets integral element 
of RMNCH strategies
• Comprehensive set of child health plans since 
2011

• Few explicit equity indicators with targets in 
overall health plans and RMNCH strategies and 
plans

Health financing with focus on disadvantaged 
groups and regions

• Increasing reliance on public funding sources, 
including external funding
• Increasing per capita government expenditure 
on RMNCH from 2002
• User removal fee policy in 2006, and less out of 
pocket expenses including for the poorest
• Needs-based financing for districts; district 
performance monitoring and contracting since 
mid 1990s

• Dependence on external funding remains large 
for health sector in general and for RMNCH (%)
• District performance monitoring not universal

Multisectoral partnerships and horizontal pro-
gramming

• Sector-wide approaches (SWAp) predominant 
since mid-nineties
• Good government coordination of external 
partners, working across sectors
• Integration of mother and child health with 
community development administratively

• Less coordination and partnership across sectors 
in practice than policy (unless proven otherwise)
• Less evidence or data to relate these directly to 
equitable improvements in outcomes

Expansion of infrastructure and human resources 
for health (HRH)

• Massive increase in primary health posts 
2005–2017 (more than sevenfold), particularly 
in rural areas
• Increase in density of nurses/midwives (by 
40%) and physicians (by 80%)

• Health workforce density too low, while work-
loads have increased
• Limited increase in density of secondary health 
centers and hospitals, and in specialists
• Retention of health workers harder in the more 
rural and remote areas
• Equity in quality of care not studied

Involvement of community stakeholders and 
service providers

• Community based outreach and mobilization 
strong
• Multiple community organizations and cadres 
to engage rural and remote populations

• Mixed performance of community cadres in 
evidence so far
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health, family planning and immunization [31]. External 
funding for RMNCH in Zambia continuously increased 
between 2002 and 2017, from 51 to 233 million USD 
(constant 2016).

Decentralized planning and needs-based financing 
appeared to be important in strengthening equity-ori-
ented primary health care in Zambia according to some 
past evidence [14, 41, 42]. Annual action plan budgets at 
facility and district levels with the involvement of District 
Health Management Teams facilitated needs-based dis-
bursement of funds [14, 43]. To provide direct financing to 

districts and encourage bottom-up planning and manage-
ment, a needs-based financing formula and national sys-
tem-wide performance-based contracting (PBC) through 
the Central Board of Health were put in place in the mid-
1990s [14, 41]. The Central Board of Health was an auton-
omous body responsible for service provision contracted 
by the Ministry of Health as the purchaser of services, 
but was dissolved in 2006 with the Ministry of Health 
taking responsibility for provision again. The decentral-
ized approach has continued in the form of district-
level performance monitoring, with performance-based 

Fig. 4 Policy and health system reforms for RMNCH and related programmes since 2000 in Zambia
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contracting between 1996 and 2006, which was found 
to have improved equity in access to MNCH services 
through collective planning based on high-level sup-
port [14]. This was followed by results-based financing 
(RBF) in several districts since 2008, which was found to 
have success, and was scaled up more widely in 2012 to 
improve RMNCH outcomes [14, 16, 44].

Multi‑sectoral partnerships and horizontal programming
Strong governance with continued commitment to equi-
table improvements in health were pursued through a 
Sector-Wide Approach (SWAp) since the 1990s, which 
brought together the government and other stakehold-
ers in ensuring efficient and effective utilization of pro-
gramme resources [14, 45]. Earlier reviews have shown 
that this did not achieve optimal efficiency and harmo-
nization, but indicate there was high-level support to 
pursue this [45]. Policies and programs also reflected a 
renewed focus on primary health care particularly since 
2008 in line with the Declaration of Ouagadougou on 
primary health care and health systems. Further, Zam-
bia’s health system reforms have emphasized multi-sec-
toral collaboration and horizontal programming. This is 
guided by international recommendations and resolutions 
including the children’s rights to health, the road map for 
Millennium Development Goal 4, UHC, primary health 
care and evidence-based RMNCH interventions [41, 43, 
46]. In 2012, the Ministry of Health was split whereby 
the mother and child health function was taken to the 
Ministry of Community Development and Maternal and 
Child Health, with the Ministry of Health focusing more 
on health policy, research and curative care [41, 43]. This 
shift lasted until 2015 when the primary health care func-
tions were transferred back to the Ministry of Health. 

However, despite transfer of functions, there has been 
continued collaboration of the two ministries through the 
implementation of the National Development Plans. The 
Zambian government has also worked in partnership 
with external donors to align priorities and coordinate 
resources, planning, and service delivery across sectors to 
implement health programmes for RMNCH along with 
malaria prevention and HIV/AIDS, community develop-
ment, literacy, nutrition, and water, sanitation and hygiene 
[46].

Expansion of infrastructure and human resources for health
The government has also aimed to improve infrastruc-
ture and human resources for health. Policies mandated 
the construction of health posts, mini-hospitals and 
first level hospitals especially in rural areas. The country 
aimed to ensure that over 80% of households in the urban 
and rural areas are within 5 km radius of a health facility. 
The National Health Facility Census in 2017 showed that 
the density of health posts, which primarily serve rural 
populations, increased substantially from 8 to 61 per 
10,000 population between 2005 and 2017. However, the 
density of larger public facilities, such as health centers 
and hospitals, did not increase over time.

Through the Human Resources for Health Strategic 
Plans (the first for 2011–2017), Zambia aimed to improve 
production of core health workers from training institu-
tions, as health worker densities were one of the lowest in 
the region, especially in rural settings [47]. Between 2005 
and 2018, the estimated density of nurses and midwives 
increased from 7.1 to 10.2 per 10,000 population (Fig. 6), 
and was 11.3 in 2019 according to Ministry of Health 
data. The density of physicians increased from 0.5 to 0.9 
per 10,000 from 2006 to 2016 according to WHO data, 

Fig. 5 Five-year general health expenditure (USD per capita, and proportion of total) in Zambia by source between 2000–19, Global Health 
Expenditure Database (GHEx)



Page 10 of 15Jacobs et al. BMC Health Services Research          (2023) 23:170 

and to 1.2 in 2019 in Ministry data [48, 49]. The strate-
gic plans specifically focused on recruitment and dis-
tribution of critical cadres in disadvantaged areas, also 
engaging private partnerships, and task shifting to com-
munity-based health workers to enhance outreach and 
linkages to rural facilities. Efforts to increase retention 
of health workers in rural areas had more limited results, 
requiring further attention [50, 51]. Some evidence also 
suggests that expanding mandates particularly for HIV/
AIDS and PMTCT have also increased workloads of 
health staff, while numbers of health workers have not 
risen in parallel [52].

Involvement of community stakeholders and service 
providers
Finally, Zambia has pursued efforts to improve equity in 
RMNCH and related programmes by enhancing commu-
nity stakeholder ownership and involvement in service 
delivery at village level. This has included implement-
ing Child Health Weeks to provide community-based 
outreach for immunizations and ITN distribution to 
prevent malaria, among others [43]. Planning and provi-
sion of RMNCH services for rural and remote popula-
tions also involves Neighborhood Health Committees, 
Safe Motherhood Action Groups (SMAGs), Community 
Health Workers (CHWs), and Community Health Assis-
tants (CHAs). A Community Health Worker strategy was 
put in place since 1983 to address a shortage in human 
resources for health by training a community cadre liv-
ing in and selected by the community to provide primary 
health care. More recently in 2012, the CHA programme 
was established, and the government now provides this 

new cadre with one year of formalized training and a 
monthly salary. The CHAs have varied responsibilities 
in delivering RMNCH interventions, including to coun-
sel and monitor pregnant women, link them to services, 
and provide cIMCI and iCCM (which had been intro-
duced in 2008 and scaled up since 2013). CHWs, SMAGs 
and CHAs provide community-based counselling and 
outreach for family planning, birth planning and link-
ages to ANC where PMTCT is provided, counselling on 
early and exclusive breastfeeding, malaria prevention and 
management, and diarrhea treatment and care-seeking 
[43, 53–55].

Discussion
Zambia has made remarkable progress in improving 
child survival, evidenced by the substantive decline 
in the U5MR. Our equity trend analyses showed that 
the country has achieved great reductions in U5MR 
inequalities, through faster improvements among the 
poorest socio-economic groups, at a pace that is among 
the fastest in the region. There were no simultaneous 
improvements in absolute income or education among 
the poorer relative to richer groups in Zambia in this 
period, nor in wealth inequalities for access to water 
and sanitation, and fertility levels. Conversely, inequali-
ties in intervention coverage for RMNCH, malaria 
and HIV/AIDS prevention closed noticeably between 
wealth groups as levels among poorer groups increased. 
Our policy and systems analyses uncovered an array of 
interrelated health sector reforms that could have con-
tributed to the equitable improvements that Zambia 
achieved in child survival.

Fig. 6 Changes in nurses/midwives (WHO Global Health Database and Ministry of Health data) per 10,000 population from 2005 to 2018
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Our finding that U5MR reductions among the poor-
est groups occurred without substantial concomi-
tant improvements in their socio-economic positions 
over time (in terms of absolute income and second-
ary education levels) adds to previous research show-
ing reduced U5MR inequalities in Zambia [56–58]. 
Some other studies argue that the influence of moth-
er’s wealth or education on U5MR can be indirect, by 
contributing to other factors such as higher women’s 
empowerment, improving health status and reproduc-
tive decision-making, and health service utilization by 
improving knowledge and awareness of the services 
[56, 58–60]. However, a couple of other studies found 
a strong independent protective effect of maternal edu-
cation and wealth on U5MR in other countries [1, 61]. 
One study found that U5MR reduction in Zambia was 
most strongly associated with coverage of a composite 
of health interventions that had been rapidly scaled-up 
(malaria prevention, PMTCT, exclusive breastfeeding 
and pentavalent immunization, as well as DPT3), even 
after adjusting for socio-economic status and under-
weight among children (which were not significant), 
while another multivariate analysis showed that the 
mother’s wealth or education in 2018 were no longer 
important factors for U5MR [62, 63].

There has been a declining number of HIV/AIDS and 
malaria infections among children since 2000 in Zambia, 
consistent with a decreased proportion of child deaths 
due to these causes [64]. This is likely related to the rel-
atively high investment for addressing HIV/AIDS and 
malaria, and integration with RMNCH services, result-
ing in an expanded number of children with HIV/AIDS 
who are receiving antiretroviral therapy [4, 64–66]. The 
expanded responsibilities of the CHWs as a critical first 
line of defense against malaria for diagnosing and treat-
ing malaria cases in their communities, delivering mass 
drug administration of malaria prophylaxis, and col-
lecting data has also likely contributed to reduction of 
malaria-related deaths in Zambia [67].

The finding that the large wealth-based inequality 
reduction in U5MR was not related to absolute changes 
in income or education levels between groups is under-
standable given uneven economic change in this period. 
The Zambia SDG national review reported that multi-
dimensional poverty has reduced moderately from 69 to 
59 between 2016 and 2020 [64]. Economic growth was 
initially fast, with a growth rate from 7% between 2005 
and 2014, slowing to 4% in 2018, while socio-economic 
inequalities remained very large [18]. This points to the 
particular importance of the intentional changes Zambia 
made to expand access to RMNCH services, malaria and 

HIV/AIDS prevention among poorer families for equita-
bly improving child survival.

The policies and guidelines that Zambia developed, 
reviewed and updated such as the national health 
strategy, human resources for health strategy, removal 
of user fees policy and child health policy had clear 
aims for strengthening the health system specifically 
to improve the manner in which RMNCH services 
were delivered to ensure equitable access. We con-
clude that the policy reforms and resulting health sys-
tems strengthening such as removal of user fees to 
reduce the cost barrier for accessing services, combined 
with increasing physical access by moving these ser-
vices closer to families particularly at the primary care 
level to provide immunization and outreach for ANC 
with PMTCT and malaria prevention, were signifi-
cant contributors to reducing inequalities in RMNCH 
intervention coverage and child survival. Available 
data in our study shows that out-of-pocket expenditure 
reduced since 2000, indicating that user fee removal 
in 2006 could have helped the poorest groups in bet-
ter accessing RMNCH services. Studies evaluating user 
fee removal together show that this policy promoted a 
shift from care-seeking at private to more public health 
care, and that a very small proportion of people have 
incurred user fees since this policy was enacted [16, 39, 
40, 68–70]. Among them, catastrophic health expendi-
ture was still higher among those in rural and remote or 
poorer populations, possibly because of higher informal 
payments such as for drugs at private pharmacies/clin-
ics or transport, due to differential quality of and dis-
tance to facilities of Zambia [14, 16, 39, 70, 71]. Efforts 
continue towards removing financial barriers through 
the enactment of a national health insurance scheme 
in 2019, whose contributions to universal health cover-
age would be worth monitoring [72]. To improve avail-
ability of health facilities, researchers found that while 
gaps remain in rural and remote areas, there had been 
increases in rural health posts closer to families similar 
to this study’s findings [5, 73]. Though little evidence 
exists on equity in quality of services, one study found 
that urban health facilities generally had higher compe-
tence for delivery care, yet another showed how care in 
primary facilities had higher acceptability among rural 
groups than higher level facilities [73, 74].

Further, some evidence shows that community-based 
interventions through the CHAs and SMAGs have con-
tributed to improving coverage of malaria prevention, 
immunization, counselling on antenatal, delivery and 
postnatal care interventions particularly for remote and 
poorer families [43, 53–55]. This was attributed in part 
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to their roles in improving the acceptability and related 
utilization of services for RMNCH and HIV preven-
tion interventions, and care seeking for childhood ill-
ness within the community or at primary health centres 
[43, 53, 54]. Still, some literature showed gaps in reten-
tion, recruitment, training and supervision for CHWs or 
CHAs, especially early in the pilot stages [75–77]. Others 
indicate that community programs could not overcome 
barriers like long distance to or poor quality of services 
to which they referred families, particularly for delivery 
and postnatal care, which deserves further study to bet-
ter reduce inequalities in maternal and newborn health 
[43, 53, 54]. Recently, Zambia has also been recognized as 
an ‘exemplar’ in vaccine delivery based on major progress 
in DPT3 coverage over time, which was not attributed 
to economic growth but rather its intentional efforts for 
improving community access, facility readiness and relat-
edly improving demand for child vaccination [42]. They 
emphasized the importance of a bottom-up approach 
to program planning, reporting, managing and evaluat-
ing at all levels, and involving community actors not only 
in service delivery but also in monitoring and adapting 
program activities [42]. Others have noted the need for 
more intentional integration of community-based groups 
and health workers into health systems frameworks like 
the building blocks, which would further formalize sup-
port to the multifaceted roles they have filled to improve 
equity in RMNCH in Zambia [78].

There were limitations in this study. The study’s scope 
did not allow us to explore causation or indeed attribu-
tion through regression modelling, or triangulation with 
other methods like key informant interviews, nor did it 
allow us to look into quality of care, which would be val-
uable next steps. Direct comparison of U5MR and cov-
erage equity trends was not feasible, given the need to 
measure U5MR 10 years preceding the survey to allow 
sufficient sample sizes for disaggregation, especially in 
the two earlier ZDHS rounds. Further, data on health 
financing and human resources were more available in 
recent years. Global Health Expenditure data reflect a 
combination of national health accounts data from the 
Ministry of Health as well as interpolation or modelled 
data to fill in estimates for missing time points. Future 
analyses of district-level variations in and relationships 
between mortality, RMNCH and related health system 
indicators would be valuable in Zambia, similar to stud-
ies in other countries [79, 80] Remaining health systems 
gaps were identified in other studies such as in supply 
chain, few specialists for emergency obstetric and new-
born care, and deployment in the most remote areas, 
which deserve more attention through mixed-methods 
research including key informant interviews [5, 41, 81]. 
As child deaths in Zambia are increasingly concentrated 

in the intrapartum and early newborn period, it would 
be particularly important to study the barriers to 
improving equity in quality of obstetric and newborn 
care through mixed-methods.

Conclusion
Overall, our analyses showed that Zambia achieved 
major improvements in reducing inequalities for under-
five mortality and coverage of RMNCH as well as malaria 
and HIV prevention interventions, which largely stem 
from intentional health sector changes in a wide range 
of policies, strategies and investments at the community 
and facility levels that centrally valued equity. Still, more 
research is needed on how child health service access and 
quality has been improved equitably and what barriers 
remain. There is a need to sustain successful health strat-
egies and policies through continued investment in com-
prehensive primary health care with an equity lens. To 
reach the goal of leaving no one behind in Zambia, future 
efforts must ensure that equity analyses on RMNCH 
indicators continue, to develop a strong knowledge base 
with the power to track progress towards universal health 
coverage and ultimately save lives over the medium to 
long term.
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