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Executive Summary
Background and Methods
Anemia is an urgent public health problem that affects children and women throughout the life course and results
in a high burden of morbidity and mortality. Caused by multiple factors, anemia requires a package of mitigating
interventions. The main approaches to managing anemia include malaria prevention, diagnosis, and treatment;
helminth prevention and control; and nutrition-related interventions. The Ghana Health Service, in collaboration
with stakeholders and with the support of the USAID/MOST project, developed the five-year Integrated Anaemia
Control Strategy in 2003, which targeted pregnant women, preschool and school-aged children with food-based
interventions as well as interventions to control malaria and helminth infection. The Ghana Health Service
requested USAID’s Strengthening Partnerships, Results, and Innovations in Nutrition Globally (SPRING) project to
provide support in conducting a landscape analysis describing the anemia situation in Ghana. The objectives are
to better understand the factors that contribute to anemia, track the progress of anemia-related programs, and
identify and reconcile problems and gaps.
This landscape analysis used multiple strategies to capture the current situation in Ghana with respect to anemia
and anemia-related policies and programs. The analysis compiled data from two national surveys—the 2008 and
2014 Ghana Demographic and Health Surveys (GDHS). In addition, a systematic review of published and gray
literature was conducted to find any relevant smaller-scale surveys or studies that reported additional, but not
necessarily nationally representative, data. Relevant databases and websites were searched for documents,
reports, and policies already in place. Finally, to gain further understanding into the association between anemiarelated factors and outcomes, logistic regressions were run to calculate odds ratios for both children under five
and women, using data from the 2014 GDHS.

Findings and Next Steps
In Ghana, the overall prevalence of anemia is 66 percent among children age 6–59 months (2014) and 42 percent
among women of reproductive age (2014). There was a moderate reduction in the prevalence of anemia in
children and women between 2008 and 2014; 12 percent for children and 16 percent for women. Among children,
the decline tended to disproportionately benefit less vulnerable groups, especially children from the highest
quintiles of wealth and children whose mothers’ had primary, middle, or secondary educations. Among women,
the decline was seen uniformly across urban and rural areas and geography and wealth subgroups. Anemia
significantly declined among pregnant as well as breastfeeding and non-pregnant women.
Malaria is endemic in Ghana, with a prevalence of 26.7 percent among children (2014), and is likely a large
contributor to anemia. There is limited data on the prevalence of malaria at the national level among women,
although data from regional surveys and intervention studies showed the prevalence of malaria in the range of 7
to 58 percent (2000-2012) among pregnant women and 39 to 49 percent (2001-2007) among non-pregnant
women.
Data on other key risk factors for anemia are not measured in the GDHS, but studies have found the prevalence of
helminthic infections to range from 8.5 to 45 percent (2006-2013), iron deficiency from 4 to 68 percent (20002013), and vitamin A deficiency from 15 to 76 percent (2002-2013). From our regression analysis, factors
associated with an increased risk for anemia among children 6–59 months in 2014 are fever in the past two weeks
and stunting, while older children (24–59 months), children whose mothers have more years of education, and
those who are in the richest quintiles are at a lower risk of being anemic. Although less data are available for
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women, the risk of anemia associated with geographic region appears lower among women in the highest
quintiles and women who have more years of education. Several key factors for anemia (malaria, micronutrient
deficiencies, and helminth infections) were not included in the regression analyses because of lack of data. In
summary, the main risk factors for anemia in Ghana are malaria, helminth infections, and micronutrient
deficiencies.
In general, there have been notable improvements in anemia-related programming, specifically with iron–folic
acid (IFA) supplementation and malaria prevention in pregnancy. There is high coverage of IFA supplementation
(93 percent, 2014) in pregnant women. Preventive measures against malaria for both children and pregnant
women have improved between 2008 and 2014. Intermittent preventive treatment of malaria in pregnancy (IPTp)
increased by 24 percentage points between 2008 and 2014. On the other hand, deworming coverage did not
improve from 2008 to 2014, remaining low, at 39 percent among pregnant women, based on 2014 data.
Deworming coverage is less than universal for children (38 percent). There is moderate vitamin A coverage in
under-five children (65 percent, 2014).
Other efforts to improve micronutrient intake include fortification and infant and young child feeding programs,
Mass fortification of vegetable oils with vitamin A is widespread (with over 95 percent of oil adequately fortified),
but improvements in the production process for wheat flour fortification with multiple micronutrients are needed,
alongside promotion of fortified food use and its coverage. The exclusive breastfeeding rate declined from 63 to
52 percent between 2008 and 2014. Family planning efforts can amplify the impact of supplementation and
prevention programs, specifically among adolescent girls aged 15–19 years. Targeting this group can delay age of
first pregnancy and increase birth intervals, which would allow women to maintain adequate iron stores. It is
observed that the unmet need for family planning is highest among girls 15–19 years (51 percent, 2014).
Introducing intermittent IFA supplementation to this vulnerable population could also reduce anemia and improve
iron stores prior to conception. The water, sanitation and hygiene situation has generally improved. The overall
sanitation situation with respect to improved toilet facilities has improved for Ghana, although there have been
implementation challenges like the increase in open defecation in rural areas, from 29 to 33 percent between 1990
and 2012. There is also a corresponding decrease in provision of improved water facilities with associated
increases in the use of bottled/sachet water.
The strategy on anemia, developed more than 10 years ago, will need to be updated to reflect the latest
understanding of anemia and programming realities. Apart from programs, strengthening the antenatal care
(ANC) system creates an opportunity to provide an integrated package of services to pregnant women (IFA, IPTp,
and deworming). Specific programs targeting intermittent IFA supplementation for menstruating women and
preschool and school-age children or point-of-use fortification for young children are not being implemented on
a national scale, although Ghana Health Service is currently evaluating the feasibility of both these interventions.
Delayed cord clamping has been included as part of active management of the third stage labor but has not been
implemented. There is a need for a multi-sectoral effort to synchronize programs from the different sectors.
With input and additional support from stakeholders, the current integrated strategy for addressing anemia can
be updated to reflect the latest understanding of anemia-related interventions and scaled to those areas most
affected by anemia.
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Background
Anemia is a disorder that occurs when there are insufficient circulating red blood cells or inadequate red cell
hemoglobin or tissue oxygenation. Anemia in pregnancy increases maternal and infant mortality; impairs cognitive
and physical development of children; and reduces physical stamina and work productivity. Anemia is one of the
most common public health problems in the world today. The burden of anemia disproportionately affects young
children and women of childbearing age (particularly pregnant women). Globally, 43 percent of children under
five, 38 percent of pregnant women, and 29 percent of non-pregnant women 15–49 years of age are anemic
(Stevens et al. 2013). Anemia is most widespread in Central and West Africa, where 71 percent of children under
five years old, 48 percent of non-pregnant women, and 56 percent of pregnant women are affected (Stevens et al.
2013).
Anemia is a complex condition with many causes. One of the biggest contributors to anemia is low intake of
absorbable dietary iron to meet the needs of the body, particularly during adolescence and pregnancy, and during
periods of rapid growth in childhood. Iron deficiency anemia (IDA) alone contributes to over 100,000 maternal
deaths and 591,000 perinatal deaths each year (Stoltzfus, Mullany, and Black 2004). IDA is more common during
pregnancy and in infancy, when iron requirements are higher. Nutrient deficiencies, such as vitamin A, folic acid,
vitamin B12, and zinc also directly or indirectly contribute to anemia. Other causes of anemia include malaria,
helminthic infections, chronic infections like HIV and tuberculosis, causes related to reproduction and
contraception, and genetic disorders such as thalassemia and sickle cell anemia (Balarajan et al. 2011). These
underlying causes are functionally linked and act synergistically to exacerbate the effects of anemia. Due to
anemia’s multifactorial causation, all anemia prevention and treatment activities should utilize a multi-sectoral and
integrated approach to identifying specific causes in given settings and populations.
The main approaches to managing anemia include malaria prevention, diagnosis, and treatment; helminth
prevention and control; reducing overall infectious disease burden; and dietary interventions (Balarajan et al.
2011). Additionally, social behavior change communication strategies support these approaches. Indirect
approaches related to nutrition-sensitive agriculture, family planning, water, sanitation, and hygiene, and infant
and young child feeding are also part of anemia prevention and control efforts.
Malaria control and prevention includes activities related to vector control, distribution and use of long-lasting
insecticide-treated nets (ITNs), indoor residual spraying (IRS), and control of mosquito larvae proliferation. It also
includes intermittent preventive treatment of infants, children, and pregnant women. Effective diagnosis of malaria
and appropriate treatment can also reduce the burden of anemia. Helminthic infection control involves improving
the quality of the water supply, sanitation, and hygiene (WASH), and individual and mass treatment with antihelminthic medication. Reducing the overall infectious disease burden may indirectly reduce anemia by
preventing chronic “anemia of inflammation,” which causes a reduction of circulating micronutrients in the plasma
(Thurnham and Northrup-Clewes 2007). Preventing nutritional anemia requires adequate intake, absorption, and
utilization of minerals and vitamins.
Food-based approaches include modifying food processing and preparation techniques to ensure optimal
availability and absorption, prompting the consumption of adequate amounts of iron-rich foods, increasing the
bioavailability of iron-rich foods by supporting farmers to grow and market iron-rich crops, mass food
fortification, and biofortification of foods. These strategies are preferable in the long-term, and interim
interventions are often needed to meet the recommended dietary intake requirements of populations that are not
reached using food-based approaches. Point-of use fortification with micronutrient powders (MNPs) or iron
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tablets or syrups for children can increase iron status and effectively reduce anemia. Furthermore, given the high
iron requirements during pregnancy, iron–folic acid (IFA) supplementation is recommended for all pregnant
women, and more recently, for all women of reproductive age. Delayed cord clamping is a non-dietary
intervention to increase the total body iron content of infants at birth.
The Ghana Health Service (GHS), in collaboration with a multi-sectoral multistakeholder committee and with
support from USAID/MOST and UNICEF, developed a five-year Integrated Strategy for Anaemia Control in 2003.
The strategy targeted pregnant women, preschool, and school-age children with food-based interventions as well
as interventions for control of malaria and helminth infection. However, there is no process under way for
updating this strategy.
USAID’s Strengthening Partnerships, Results, and Innovations in Nutrition Globally (SPRING) project supports
country and global-level efforts to address anemia. As part of this effort, the GHS requested SPRING to conduct
an anemia landscape analysis. The objectives of this landscape analysis of anemia in Ghana are to: 1) better
understand the factors that contribute to anemia; 2) identify the current anemia-related policies; and 3) track
progress of anemia-related programs. The analysis will contribute to the strategy review and strengthen anemia
programming. Discussions with national policymakers and district program implementers can help shape and
expand Ghana’s anemia strategy, leading to a revised national anemia strategic plan.
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Methods
Multiple strategies were used to capture the current anemia and anemia-related programming in Ghana. Data are
captured from the most recent national surveys on anemia prevalence and related behaviors: the 2008 and 2014
Ghana Demographic and Health Surveys (GDHS). The 2008 and 2014 GDHS survey data were collected in the late
rainy season (September-November and September-December, respectively). Anemia was assessed in both
surveys by taking a capillary blood sample and analyzing hemoglobin levels using HemoCue™. National water and
sanitation data were extracted from the WHO/UNCIEF Joint Monitoring Programme for Water Supply and
Sanitation (1990-2012).
We conducted a literature review of published and gray literature to find any relevant smaller-scale surveys or
studies that reported additional, but not necessarily nationally representative, indicators. Using the Ovid platform,
we searched the following databases from inception to September 2014: Ovid MEDLINE, the Cochrane Database
of Systematic Reviews, the Cochrane Central Register of Controlled Trials, CAB Abstracts, and the Global Health
Archive. The search terms for anemia, risk factors for anemia, Ghana, and specific population groups were used to
create the search strategy. The complete search strategy can be found in appendix A. For the landscape analysis,
we included studies published after 2000 (with the exception of an article on neural tube defects that was
published in 1992, because it featured data not available in later studies). We also searched Google Scholar for all
articles published in 2003 or later, using the following combinations of search terms: anemia and Ghana; malaria
and Ghana; iron and Ghana; hemoglobinopathies and Ghana; micronutrient and Ghana and anemia; vitamin A and
Ghana and anemia; vitamin B12 and Ghana and anemia; folate and Ghana and anemia; zinc and Ghana and
anemia. After removal of duplicates, the titles and abstracts of 1,444 articles were screened, 110 of which were
accepted for full text screening. Of the 110, 102 were available as PDFs for full text screening. Relevant data on
prevalence of anemia, risk factors for anemia, and anemia-related programs from 43 studies were included. We
also included relevant studies that we received from subject area experts.
To assess policies and programs currently in place, we consulted multiple sources of information. We searched the
World Health Organization (WHO) Global database on the Implementation of Nutrition Action (WHO 2014a) for
information pertaining to Ghana’s policies related to anemia. We included information from the 2008 publication
titled Landscape Analysis of Readiness to Accelerate the Reduction of Maternal and Child Undernutrition in Ghana
(Brantuo et al. 2009). We searched the website of the SUN Movement (SUN 2013), specifically the page devoted to
Ghana and its nutrition policies and programs. We explored the Ghana Ministry of Health and GHS websites for
official documents as well as for project and program websites. We also followed up with key stakeholders
involved in national nutrition actions in Ghana for remaining questions on policies and programs emerging from
the desk review.
We evaluated the trend in anemia prevalence by looking at changes in overall prevalence among children under
five years and women of reproductive age (WRA) between 2008 and 2014, as well as in population subgroups
based on geographic or socioeconomic characteristics. We used the two-proportion z test to determine whether
the difference between two proportions is significant. We also wanted to understand the determinants of anemia
using multiple regressions of various predictors on anemia in both WRA and children under five years, using the
2014 GDHS data. The variables included in the regression model consisted of a combination of socioeconomic
factors and various program coverage indicators. Several key factors for anemia (malaria, micronutrient
deficiencies, and helminth infections) were not included in the regression analyses because of lack of data.
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The findings of the landscape analysis are presented in three sections: 1) trends in anemia prevalence among
children and WRA between 2008 and 2014; 2) prevalence of risk factors for anemia, which include malaria,
helminth infection, micronutrient deficiencies, and general inflammation, and the status of related policies and
1

programs; and 3) description of the policy environment in Ghana. The “Findings” section is followed by a section
discussing considerations for national action.

1Programs

that are related to malaria prevention and control, deworming, food-based nutrition, micronutrient supplementation,
delayed cord clamping, family planning, and water supply, sanitation, and hygiene
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Population-based Survey Findings
Trends in Anemia Prevalence among Children and Women of
Reproductive Age between 2008 and 2014
Table 1 compares the anemia prevalence among children for 2008 and 2014. Based on disaggregated data from
2008 and 2014, the anemia burden is significantly greater among children from poor households, rural
households, and children of less educated mothers.
Whereas anemia among children slightly increased between the 2003 and 2008 DHS (from 76 to 78 percent) (GSS,
GHS, and ICF Macro 2009), in 2014, the overall prevalence declined modestly, to 66 percent. Notably, however, the
decline tended to disproportionately benefit less vulnerable groups. Children from the highest and lowest wealth
quintiles experienced a 23 and 9 percent decrease in anemia, respectively, between 2008 and 2014; in 2008,
anemia prevalence in the highest quintile was 26 percentage points lower than for those children in the lowest
quintile. Additionally, children of mothers who had no education experienced only a 3 percent decrease in anemia,
while significant reductions in anemia prevalence were documented among children whose mothers had a
primary, middle, or secondary education. Similarly striking was the diversity in decline among regions: in the
Northern region anemia rates did not change, whereas in the Ashanti region rates declined by 31 percent.
Table 1 Prevalence of Anemia in Children Age 6–59 Months by Background Characteristics, 2008 (N=2,313) and 2014
(N=2,568)
Background Characteristic

2008 (%)

2014 (%)

Percentage Change, 2008–2014

6–11

82.8

78.6

-5

12–23

85

76.3

-10

24–35

79.7

66.1

-17

36–47

75.4

61.3

-19

48–59

70

53.2

-24

Male

79.1

65.5

-17

Female

76.6

66

-14

Urban

67.9

57.3

-16

Rural

84.1

73.6

-12

Western

80.4

64.7

-20

Central

84.5

70.2

-17

Greater Accra

62.1

59.6

-4

Volta

78.7

69.9

-11

Age in months

Sex

Residence

Region
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Background Characteristic

2008 (%)

2014 (%)

Percentage Change, 2008–2014

Eastern

73.1

66.1

-10

Ashanti

77.9

53.7

-31

Brong Ahafo

78.3

62.5

-20

Northern

81.4

82.1

1

Upper East

88.5

73.8

-17

Upper West

88.2

73.8

-16

None

82.6

79.9

-3

Primary

80.5

68.7

-15

Middle

76.6

60.8

-21

Secondary +

57.7

52.0

-10

Poorest

87.4

79.5

-9

Second

83.6

74.7

-11

Middle

81.5

64

-21

Fourth

67.8

58

-14

Richest

61.2

47.1

-23

Total

77.9

65.7

-16

Mother's education

Wealth index quintile

Sources: GSS, GHS, and ICF Macro 2009; GSS, GHS, and ICF International 2015. Anemia severity is defined as follows: mild, 10.0-10.9 g/dL;
moderate, 7.0-9.9 g/dL; severe, <7.0g/dL. N/A=Not available in GDHS 2014 Key Indicators report.

In terms of severity, the greatest declines were in severe (defined as a hemoglobin level below 7.0 g/dL) and
moderate (7.0–9.9 g/dL) anemia, whereas mild anemia (10–10.9 g/dL) slightly increased (figure 1).
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Figure 1. Anemia Prevalence among Children Age 6–59 Months by Severity, 2008 and 2014
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36.9

40
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30
20
10

22.9

26.7
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0

Sources: GSS, GHS, and ICF Macro 2009; GSS, GHS, and ICF International 2015.

The pattern of anemia vulnerability appears to be different among women of reproductive age. The overall
prevalence of anemia among women of reproductive age decreased significantly, from 59 to 42 percent between
2008 and 2014. Notably, the decline was seen across urban and rural areas and geography and wealth subgroups.
Women in the highest and lowest wealth quintiles experienced similar percentage decreases (30 and 28 percent,
respectively). The prevalence rates uniformly declined in all the regions and these decreases ranged from 16 to 47
percent. Between 2008 and 2014, anemia prevalence decreased significantly among pregnant women (36
percent), though a notable 27 percent reduction was also observed among breastfeeding and non-pregnant
women.
Table 2. Prevalence of Anemia in Women Age 15–49 by Background Characteristics, 2008 (N=4,757) and 2014
(N=4,644)
Background Characteristic

2008 (%)

2014 (%)

Percentage Change, 2008–2014

Urban

55.3

41.2

-26

Rural

61.8

43.9

-29

Western

71.2

42.6

-40

Central

63.7

46.7

-27

Greater Accra

50.7

42.4

-16

Volta

58.1

48.7

-16

Eastern

58.3

38.9

-33

Ashanti

59.9

40.5

-32

Residence

Region
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Background Characteristic

2008 (%)

2014 (%)

Percentage Change, 2008–2014

Brong Ahafo

57.8

36.4

-37

Northern

59.3

47.5

-20

Upper East

48.4

39.6

-18

Upper West

66.9

35.6

-47

Poorest

60.7

43.7

-28

Second

63.0

49.3

-22

Middle

59.5

46.0

-23

Fourth

57.9

37.3

-36

Richest

53.9

37.6

-30

None

59.9

45.5

-24

Primary

63.5

44.6

-30

Middle

58.7

40.9

-30

Secondary +

51.1

40.4

-21

15–19

63.0

47.7

-24

20–29

57.6

43.3

-25

30–39

58.3

38.8

-33

40–49

56.2

41.2

-27

0

58.7

45.0

-23

1

56.5

40.9

-28

2–3

58.6

40.3

-31

4–5

59.1

40.9

-31

6+

60.6

43.9

-28

Pregnant

70.0

44.6

-36

Breastfeeding

61.8

45.0

-27

Neither

56.6

41.3

-27

Total

58.7

42.4

-28

Wealth index quintile

Education

Age

Number of children ever born

Maternity status

Sources: GSS, GHS, and ICF Macro 2009; GSS, GHS, and ICF International 2015. Anemia severity is defined as follows: mild, 10.0-11.9 g/dL (10.010.9 g/dL for pregnant women); moderate, 7.0-9.9 g/dL; severe, <7.0 g/dL. N/A=Not available in GDHS 2014 Key Indicators report.

In terms of severity, notable declines occurred across all three categories for anemia: severe (defined as
hemoglobin level below 7.0 g/dL), moderate (7.0–9.9 g/dL) and mild (10.0-11.9 g/dL or 10.0-10.9 g/dL for
pregnant women) anemia, though the decrease in mild anemia was slightly less pronounced (figure 2).
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Figure 2. Anemia Prevalence among Women Age 15-49 by Severity, 2008 and 2014
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Sources: GSS, GHS, and ICF Macro 2009; GSS, GHS, and ICF International 2015.

Other groups vulnerable to anemia included rural women, pregnant women, and women age 15–19 years. Among
DHS surveys for countries conducted in 2005 or after (43 surveys total), a slight majority (56 percent) indicated
adolescent females as less anemic than other women of reproductive age.
A comparison between tables 1 and 2, however, indicates notable differences in vulnerability to anemia. Increase
in the level of mothers’ education and in the wealth of the household were associated with lower prevalence of
anemia in children. In women, however, the relationship between education and wealth did not show the same
trend. Women in the lowest quintile of wealth had a lower rate of anemia than women in the second quintile, and
those with no education had lower rates of anemia than those with primary school education. Whereas a clear
relationship existed between wealth and child anemia, as well as between mother’s education and child anemia,
women from the lowest wealth quintile and those with no education fared slightly better than women in the
second wealth quintile with a primary education, respectively. Another difference found is that the regions with
the highest burden of child anemia are not always the same as those with the highest burden of anemia among
women. For instance, in 2014, the Upper West region had the second-highest child anemia prevalence among all
regions (73.8 percent) but also the lowest prevalence among women of reproductive age (35.6 percent). The
differences between anemia in women and children is not readily explained by the available disaggregated data.
The regression of anemia on various predictors was done to explore whether there were any socioeconomic,
demographic, or program coverage characteristics that could explain the high prevalence of anemia in children
under five years and WRA (appendix tables B1 and B2). Several key risk factors for anemia (malaria, micronutrient
deficiencies, and helminth infections) were not included in the regression analyses because of lack of data. The
results are consistent with existing knowledge about anemia causes and vulnerability: among children, some of
the most robust predictors of anemia status appear to be age (with older children being less vulnerable than
infants) and stunting. It is likely that stunting and anemia coexist due to similar causal mechanisms influenced by
socioeconomic and demographic factors. The association between anemia and reporting having a fever in the
previous two weeks may be indicative of a general inflammatory process or recently having malaria, as red blood
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cell destruction from malaria continues to generate anemia for approximately two weeks after initiation of
treatment with antimalarials (Menendez, Fleming, and Alonso 2000). Children in the highest wealth quintiles and
those with more educated mothers also appear less likely to have anemia. Among WRA, living in wealthier
households and having more years of education decreased the odds of having anemia. Similar to the regional
results for anemia in table 2, a relationship between subregion and anemia is apparent for women of reproductive
age, with those living in Brong Ahafo and Upper East having the lowest odds for anemia. Finally, some variable
results should be interpreted with caution due to probable correlation with other key factors not captured in the
survey. For instance, the relationships between anemia and being overweight/obese may be the result of
associations with other sociodemographic and geographical factors. This cofounding association may also explain
the unexpected negative association between anemia and living in an urban residence or having an improved
water source. The tables of regression coefficients for children under five and WRA are found in appendix B.

Prevalence of Risk Factors for Anemia and Status of Anemia Control
Program
Malaria and Its Prevention and Treatment
Malaria causes anemia both directly by destroying red blood cells and indirectly by decreasing production of new
red blood cells (Mohandas and An 2012). In Ghana, malaria is not only a substantial contributor to anemia, but
also a significant public health problem in its own right: according to the GHS, malaria is the top cause of child
mortality and morbidity. As with anemia, children under five and pregnant women are at highest risk for malaria.

Malaria Prevalence
The most recent national survey of malaria in children was conducted during the 2014 GDHS, which found 26.7
percent prevalence. Figure 3 displays child anemia and malaria prevalence ranked in order of anemia prevalence.
Although areas with the highest malaria burdens tend to have a higher prevalence of anemia (Northern, Upper
East, and Central), this relationship is inconsistent in some cases. For instance, Upper East has one of the lowest
malaria prevalence rates in the country (12 percent), but its anemia burden is the same as that of Upper West,
where malaria prevalence is more than three times greater. Infections other than malaria and micronutrient
deficiencies are likely to play an even more substantial role in the burden of anemia in regions like Upper East and
Greater Accra.
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Figure 3. Prevalence of Anemia and Malaria among Children under Five by Region, 2014
100
90

82

80

74

74

70

70

70

66

65

63

60

60
%

50
40

40

38

39

38
30

25

30
20

54

27

12

17

11

10
0
Northern

Upper
West

Upper East

Volta
Any anemia

Central

Eastern

Western

Brong
Ahafo

Greater
Accra

Ashanti

Malaria positive

Source: GSS, GHS, and ICF International 2015.

There are no national-level data on the prevalence of malaria and peripheral parasitemia in pregnant women. Our
systematic review identified 15 studies that document the prevalence of malaria in pregnant women from
different regions in Ghana (appendix table C1). The studies are a mix of cross-sectional surveys (10 studies) and
the baseline prevalence from randomized control trials of vitamin A supplementation or antimalarial diagnosis,
treatment, and prevention (five studies). The prevalence ranges from 7 percent in Accra to 58 percent in KassenaNankana district. The northern districts report a higher prevalence of malaria, as identified by microscopy, as
compared to the western or southern areas. There is no discernable trend in malarial prevalence reported in crosssectional studies as compared to the baseline values in randomized control trials. It would not be unusual to see
trials of antimalarial treatment conducted in areas with high malaria prevalence, but the range of prevalence in
trials extends from 16.3 to 58 percent, compared to cross-sectional studies, which report a range of 7 to 47.3
percent.
We also found two studies that reported malaria prevalence in women of reproductive age (appendix table C2).
The first, published in 2001, was a study of malaria immunity after treatment in adults aged 18–55 years. The study
reported a baseline prevalence of 38.8 percent in women age 18–55 years. The second, published in 2007, was a
cross-sectional hospital-based study, called the Women’s Health Study, of Accra that assessed the self-reported
prevalence of malaria among adult women over 18 years of age. This study found that 48.7 percent of adult
women reported having malaria over the past four weeks. There were many more studies that reported the
prevalence of malaria in adults, but they did not present disaggregate data on women of reproductive age. There
were no studies that evaluated the effect of seasonal change on the prevalence of malaria in pregnant women or
women of reproductive age.

Malaria Prevention and Treatment
Some of the strategies for malaria control include use of insecticide-treated nets (ITNs), indoor residual spraying
(IRS), intermittent preventive treatment of pregnant women (IPTp), and diagnosis and treatment of malaria with
artemisinin-based combination therapy (ACT). The latest figures corresponding to these strategies are presented
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in figure 4. The prevalence of households owning an ITN was 45 percent in 2008, which increased considerably to
68 percent in 2014. In addition, there was a remarkable improvement in the percentage of children and pregnant
women who slept under a bednet the previous night or in a household receiving IRS: an increase from 39 to 54
percent between 2008 and 2014 for children, and from 24 to 50 percent in pregnant women, during the same
time frame. The percentage of households owning an ITN or receiving IRS increased from 51 percent in 2008 to 68
percent in 2014. Although more effort is likely needed to attain the target of universal coverage of IPTp, the
percentage of women receiving two or more doses of an antimalarial increased from 44 percent in 2008 to 68
percent in 2014.
Increasing treatment-seeking behaviors and resources to adequately test and treat malaria in children, however,
appears to be more difficult. In 2014, 78 percent of children with fever sought treatment promptly, and only 34
percent of those children received an antimalarial. Although some fever cases are not caused by malaria, the low
level of malaria testing suggests that treatment of fever with ACTs is done mainly in the presence of positive
malaria test results.
Figure 4. Selected Malaria Control Indicators, 2014
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past 12 months. IPTp: Among women with a live birth in the past two years, percentage who received sulfadoxinepyrimethamine (SP)/Fansidar 2 or more times during their last birth. Blood taken for testing: Among children
under five with fever in the past two weeks, percentage whose blood was taken for testing. Prompt treatment for
ACT: Among children under five with fever in the past two weeks, those who received an ACT the same or next
day. Source: GSS, GHS, and ICF International 2015.
As of 2014, the National Malaria Control Programme (NMCP) plans to institute another preventive measure
targeted to children in the areas most affected by malaria (Upper West, Northern, and Upper East regions):
seasonal malaria chemoprevention. Similar to IPTp, ACTs will be administered intermittently, but to children three
to 59 months, and during months where malaria transmission is highest (Ardayfio 2014).

Helminth Infection and Its Control
Hookworm and other worms can lead to anemia by causing gastrointestinal blood loss, poor nutrient absorption,
inhibition/suppression of appetite, and general inflammation. Hookworm and other helminthic infections can lead
to gastrointestinal blood loss, poor nutrient absorption, inhibition/suppression of appetite, and general
inflammation, which can aggravate iron deficiency and anemia, particularly in children (Albonjco et al. 1998) and
pregnant women (Steketee 2003).
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Prevalence of Helminthic Infections
Although there are no national data on prevalence of helminthic infection, our systematic review identified seven
subnational or hospital-based studies that report the prevalence of helminthic infection in the range of 0.7–45
percent in different age groups (appendix table C3). According to the reported studies, hookworm infection was
the highest in Kintampo (Brong-Ahafo region) and lowest in the Kassena-Nankana district (Upper East region).
Water-based schistosomiasis infection was reported in two studies in the Brong Ahafo and Northern regions, with
a prevalence of 6.7 and 12.3 percent, respectively.

Helminth Infection Control
Deworming coverage has not improved in recent years, with 42 percent and 38 percent of children 6–59 months
receiving deworming drugs in 2008 and 2014, respectively (Figure 5).
According to the most recent DHS data, coverage of deworming programs for pregnant women has also
stagnated, with 35 percent and 39 percent receiving drugs in 2008 and 2014, respectively (figure 5).
Figure 5. Deworming during Pregnancy and Routine Deworming, 2008 and 2014
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GSS, GHS, and ICF Macro 2009; GSS, GHS, and ICF International 2015.

Micronutrient Deficiency and Its Control with Fortification and Supplementation
Deficiencies in micronutrients can lead to anemia because they are an integral part of red blood cells (iron)
(Abbaspour, Hurrell, and Kelishadi 2014), are required for production of new red blood cells (iron, folate, vitamin
B12) and transport of iron throughout the body (vitamin A) (Michelazzo et al. 2013), or are required for formation
and maturation of red blood cells (zinc, folate, vitamin B12) (Simpson et al. 2010).

Prevalence of Micronutrient Deficiencies
In general, nationally representative micronutrient deficiency data are scant and rarely collected, but in developing
countries deficiencies tend to be widespread. Our systematic review found regional and subnational data from
cross-sectional studies as well as the pre-intervention baseline micronutrient status reported in intervention trials.
Studies on anemia are far more common than studies on iron deficiency because of the need to measure
additional biomarkers like ferritin, soluble transferrin receptor, serum iron, and transferrin saturation. Our
systematic review identified 17 studies (from 16 publications) that report the prevalence of iron deficiency
(appendix table C4). Iron deficiency in these studies was defined using multiple indicators: ferritin, soluble
transferrin receptor, serum iron, and transferrin saturation, and combination of these indicators. When paired with
hemoglobin cutoffs to indicate anemia, many authors defined the combined marker as iron-deficiency anemia.
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The populations covered included adults, children, pregnant, and non-pregnant women. The data for the
prevalence from various regions of Ghana is derived either from baseline values of randomized trials of iron or
zinc supplementation (11 studies) or from cross-sectional studies (six studies). The prevalence of iron deficiency
(or in some cases, iron-deficiency anemia) reported in these studies ranged from 4 to 68.3 percent. Most of the
trials (7 studies from 6 publications) are located in the Brong-Ahafo region, and the baseline prevalence of iron
deficiency in the studies from this region ranged from 6.1 to 63 percent (overall 6.1 to 68.3 from all trials). Most of
the cohort studies (four studies) have been conducted in the Ashanti region, and the prevalence of iron deficiency
in the studies from this region ranges from 5 to 55.6 percent (overall, 4 to 55.6 from all cohort studies). There was
no significant association between setting (hospital or community) and reported prevalence of iron deficiency,
based on data from different studies in each of the settings.
The search results for vitamin A deficiency is presented in appendix table C5. Our systematic review found 10
studies that assessed the prevalence of vitamin A deficiency, either by serum retinol or by modified relative dose
response (MRDR) test. Of these 10 studies, eight were baseline assessments of vitamin A deficiency in randomized
controlled trials of vitamin A or micronutrient supplementation, and two cohort studies from the Ashanti and
Eastern regions. The prevalence of vitamin A deficiency in two cross-sectional studies of children aged 2–10 years
and women aged more than 19 years was 35.6 and 31.7 percent, respectively. From the studies that formed the
baseline of randomized controlled trials, the prevalence among children under two was 6.1 and 91 percent in two
studies, and ranged from 9.6 to 60.2 among women of reproductive age. Using the MRDR test, the prevalence of
vitamin A deficiency ranged from 22 to 91 percent. Using serum retinol as an indicator, the deficiency ranged from
6.1 to 61 percent. In studies on children age 8 months to 10 years, the prevalence of Vitamin A deficiency ranged
from 6.1 to 91 percent. In postpartum mothers, the prevalence ranged from 22 to 60.2 percent.
The search results for folate and vitamin B12 deficiency is presented in appendix table C6. One study reported a
30 percent prevalence of vitamin B12 deficiency using low blood levels of B12 as the indicator. Folate deficiency
was defined by serum folate, and the prevalence of folate deficiency ranged from 25.5 to 30 percent. Folate
inadequacy is also indicated by rates of neural tube defects. There is no cutoff rate value that indicates when
neural tube defects are a public health issue. The focus of folate supplementation or fortification is to reduce
neural tube defects incidence using a wide range of food supplementation and fortification strategies. A study
from 1992 reported the rate of neural tube defects as 1.15/100 live births; a simulation study reported that the
national incidence of neural tube defects could be 6.66/100 live births. Both of these studies indicate that folate
deficiency is a cause for concern, as it can be presumed that insufficient folate intake can contribute to anemia.
The search results for zinc deficiency are presented in appendix table C7. In our systematic review, five studies
defined zinc deficiency either by blood or hair zinc levels. These studies were all from different regions of Ghana.
Hair zinc levels are a poor indicator of zinc deficiency as the sequestration of zinc in the hair serves as a poor
proxy for body zinc levels, and thus results with this measure are not included. Using serum or plasma zinc as an
indicator, the prevalence of zinc deficiency ranged from 19.3 to 85 percent. The wide range of values may be
representative of the inherent variation in serum and plasma zinc levels, which makes it difficult to use blood
levels of zinc as an indicator of the level of underlying deficiency that needs correction.

Micronutrient Deficiency Prevention and Control
Strategies to increase micronutrient intake fall into two major categories: improving diets through food-based
nutrition, and micronutrient supplementation. While promoting dietary diversity is an important strategy to
improve nutritional status, sub-Saharan Africa dietary patterns are lacking in absorbable amounts of vitamins and
minerals (Ecker, Weinberger, and Qaim 2010). Micronutrient supplementation is required for those population
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groups who cannot meet their daily requirements for micronutrients through diet alone, which can include
populations with particularly high micronutrient requirements (e.g., adolescent girls, pregnant women, young
children) and food-insecure populations.

Mass Food Fortification and Biofortification
Large-scale food fortification has also been embraced by the Government of Ghana in response to widespread
micronutrient deficiencies found in population surveys done in the first half of the 1990s. The fortification
standards for vegetable oil are largely being met: a 2011 nationally representative market survey found that 95
percent of its samples were adequately fortified. Fortification of wheat flour, however, has proven more
challenging.
Widespread use of adequately fortified wheat flour requires work on both the supply and demand side. For
instance, Ghana’s Food and Drug Authority found that in 2011, only 23 percent of the wheat flour samples they
tested were fortified according to the standard, and earlier surveys found wide variability in the level of flour
fortification (both very low and very high levels of iron). Efforts to increase awareness of the benefits of fortified
flour have been undertaken by the Ministries of Health and Women and Children (the latter through school
activation programs), although Nyumuah and colleagues have noted that manufacturers have not invested in
similar promotion efforts for their own fortified flour products (Nyumuah et al. 2012). Whether or not the
enforcement of standards improves, because of the low consumption of wheat in Ghana, flour fortification alone
cannot meet the micronutrient requirements for the entire population. However, enforcement could be a useful
adjunct strategy when combined with other programming.
Biofortification of crops (breeding crops to increase nutritional value) is another food-based strategy being tested
in other areas of the world. Thus far, biofortified orange-fleshed sweet potatoes have demonstrated increasing
vitamin A levels in trials in Bangladesh, Mozambique, and Uganda (Turner et al. 2013; Low et al. 2007; Hotz et al.
2012). Millet and beans have also been biofortified with iron in India, Benin, and Rwanda (Kodkany et al. 2013;
Cercamondi et al. 2013; Petry et al. 2014). In Ghana, the promotion of orange-fleshed sweet potato has been led
by a stakeholder committee chaired by the Council for Scientific and Industrial Research’s Crops Research
Institute.

Micronutrient Supplementation

Iron Supplementation
At no time during a woman’s life are iron requirements higher than when she is pregnant, which is why IFA
supplementation is recommended by WHO as early as possible during gestation (WHO 2012). SPRING has
developed an algorithm that used DHS data to identify four sequential points at which IFA supplementation
programs commonly falter. The results of the analysis for Ghana, using data from GDHS, are shown in appendix D.
Based on the analysis, the biggest falter point appears to be the consumption of enough tablets—75 percent of
women who attended ANC and consumed at least one tablet did not consume IFA for 180 days or more—and
from this analysis it is unclear whether supply or failure to adhere is the bigger problem. A renewed focus on
adequate IFA consumption in pregnancy is recommended, along with further investigation into its influencing
factors. Iron and folic acid are given as separate pills of 60 mg iron and 5 mg folic acid. Since the WHO
recommends a daily dose of 400 µg folic acid in pregnancy, and given concerns about decreased efficacy of
sulfadoxine-pyrimethamine (SP)/Fansidar with a 5 mg folic acid dose, there is opportunity to replace the
separately distributed 60 mg iron and 5 mg folic acid pills with a combined IFA tablet containing 60 mg iron and
400 µg dose of folic acid.
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WHO recommends intermittent IFA supplementation for women of reproductive age, who may not receive
enough iron through food-based strategies to improve iron stores prior to pregnancy. In areas where childbearing
starts early and/or where anemia is a bigger problem among younger women (prevalence greater than 20
percent), adolescents may be targeted for intermittent supplementation (WHO 2011a). Ghana has recently
reviewed the WHO guidelines and has recommended their adoption as policy. Plans are underway for consensus
building and establishing modalities for implementation. This is captured in the 2015 Programme of Work of the
Nutrition Department, Ghana Health Service.

Vitamin A
In 2014, about two-thirds (65 percent) of children aged 6–59 months had received vitamin A in the previous six
months, which is higher than the coverage in 2008 (56 percent).

Micronutrient Powders
One method of improving the micronutrient content of young children’s diets are point-of-use fortification with
micronutrient powders (MNPs), which contain a powder mix of micronutrients that are packaged in single-dose
sachets and can be added directly to any semi-solid complementary food prepared in the household without
substantially affecting the taste or color of the food. WHO recommends the use of MNPs in settings where anemia
prevalence is greater than 20 percent to reduce iron deficiency and improve anemia among infants and children
6–23 months of age. In malaria-endemic areas, MNPs should be delivered in conjunction with measures for
malaria prevention, diagnosis, and treatment (WHO 2011b). Evidence from efficacy studies conducted in different
parts of the world suggest that MNPs are as efficacious as iron drops in reducing and preventing anemia when
added to complementary foods, reducing anemia by 31 percent and reducing iron deficiency by 51 percent
among young children in settings with both high and low anemia prevalence (De-Regil et al. 2013, CDC-UNICEF
and HF-TAG 2013). Studies in Ghana have shown the acceptability and efficacy of MNPs (Adu-Afarwuah et al.
2008, Zlotkin et al. 2001). The Sprinkles Global Health Initiative has conducted randomized controlled trials and
bioavailability studies in collaboration with the Kintampo Health Research Centre in Ghana to show the feasibility
and effectiveness of MNPs as an anemia-reduction strategy. In a study of 313 Ghanaian children age 6–12 months,
the prevalence of anemia in the intervention groups after a year of treatment was 10 percent compared to 31
percent in the control group (Adu-Afarwuah et al. 2008). Although there are some concerns that iron
supplementation may increase the risk for malaria, in a randomized controlled trial specifically designed to test
the safety of MNPs in the Brong Ahafo region there was no difference in malaria incidence between children
receiving MNPs with iron and those receiving MNPs without iron (Zlotkin et al. 2013). Because the trial included
malaria prevention and control measures, these findings are consistent with the WHO recommendation that “in
malaria-endemic areas, the provision of iron should be implemented in conjunction with measures to prevent,
diagnose and treat malaria,” (WHO 2011b).

General Inflammation and Its Control
Malaria and helminth are infections that result in anemia directly. Malaria causes anemia by the destruction of red
blood cells; helminthic infections cause anemia by causing blood loss from the intestines (Nemeth and Ganz
2014). Although not a direct cause of anemia, water, sanitation, and hygiene (WASH) also impact the health status
of Ghanaians. A number of diseases and infections, such as diarrhea and lower respiratory infections, affect child
growth and development through the mechanism of chronic inflammation and environmental enteropathy (Ngure
et al. 2014). General inflammation indirectly impacts iron metabolism; one of the better-known pathways for this is
by the general increase in the hormone hepcidin. Increase in hepcidin results in lower iron absorption and
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decreased release of iron from iron stores in the reticuloendothelial system. Basic hygiene reduces the risk of
infection, thereby reducing nutritional losses incurred by infection and also reducing inflammation that suppresses
hemoglobin formation (Humphrey 2009). Handwashing in older infants reduces infection risk and improves
nutritional status as effectively as it does for their mothers. Provision of improved sanitary facilities also reduces
transmission of helminthic infections (Ngure et al. 2014).

Water, Sanitation, and Hygiene Interventions for General Inflammation
Recent trend estimates from the WHO/UNICEF Joint Monitoring Programme for Water Supply and Sanitation,
indicate, however, that the problem of open defecation persists. Although open defecation marginally decreased
between 1990 and 2012, the drop was largely driven by population shifts from rural to urban areas. In fact, open
defecation in rural areas actually increased, from 29 percent in 1990 to 33 percent in 2012, as seen in figure 6.
Thus, although the sanitation situation has improved for Ghana overall, renewed focus on the most disadvantaged
areas for sanitation is recommended (WHO/UNICEF 2014).
Figure 6. Coverage Estimates of Sanitation Facilities in Ghana, 1990 and 2012

Source: WHO/UNICEF 2014.

The 2011 Multiple Indicator Cluster Survey (MICS) found that the majority (76 percent) of households lacked even
a place where handwashing could occur; only 12 percent had a place for handwashing, soap, and water when
surveyed (GSS 2011). According to the 2014 DHS, 60.1 percent of the households in Ghana have access to an
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improved source of drinking water, including a piped source within the dwelling, yard, or plot; a public tap,
standpipe, tube well, or borehole; a hand pump, protected well, or protected spring; and rainwater. This has
decreased from 77.3 percent in 2008. Among the sources, 29.8 percent of the households in 2014 use bottled or
sachet water as compared to 13.6 percent in 2008. The households that have an improved toilet facility that is not
shared with other households increased from 11.3 percent in 2008 to 13.6 percent in 2014. In 2014, among
households in which the place for handwashing was observed, 39.2 percent of households had soap and water for
handwashing, and 37 percent of households had no water, soap, or other cleansing agent for handwashing.

Other Programs That Affect Anemia Status
These programs include food-based nutrition strategies, maternal, infant and young child feeding practices, and
family planning programs.

Food-Based Nutrition Strategies
The most recent nationwide analysis of dietary quality and quantity (for both children and adults) was conducted
in 2009 by the World Food Programme (WFP). The study found that 5 percent of the population was foodinsecure, with an additional 9 percent vulnerable to food insecurity. The remaining proportion was generally
characterized as consuming starches, meat, and vegetables daily. Food insecurity was significantly higher in the
rural north (Northern, Upper West, and Upper East) (Biederlack and Rivers 2009), and in 2012, WFP reported that
about 26 percent of these three regions were food-insecure (Hjelm and Dasori 2012). The School Feeding
Program, which is headed by the Ministry of Local Government and Rural Development, provides daily meals. The
most recent available Annual Operating Plan reported that in 2012, meals contained less than 30 percent of the
recommended intake of iron on average, but meals supplied by the WFP (which works in the more food-insecure
northern regions) contained 90 percent (Ministry of Local Government and Rural Development, Ghana, 2013).

Infant and Young Child Feeding Practices
WHO recommends exclusive breastfeeding for the first six months of life followed by continued breastfeeding
until 24 months in combination with safe and nutritionally adequate complementary foods (WHO and UNICEF
2003). The infant and young child feeding (IYCF) practices recommended by WHO will have a positive impact on
anemia prevalence among children by reducing micronutrient loses, preventing gastrointestinal infection, and
ensuring adequate dietary intake. In addition, prolonged lactational amenorrhea may increase birth spacing and
reduce the mother’s risk of becoming anemic (see “Family Planning” section) (Kramer and Kakuma 2004).
Selected breastfeeding indicators for 2008 and 2014 are presented in figure 7. The country’s exclusive
breastfeeding rates have declined, from 63 percent in 2008 to 52 percent in 2014. Continued breastfeeding after
one year is nearly universal in Ghana, while rates for early initiation and continued breastfeeding after two years
increased slightly in 2014.
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Figure 7. Selected WHO/UNICEF Indicators on Breastfeeding Practices in Ghana, 2008 and 2014
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Complementary feeding is needed after six months of exclusive breastfeeding, when breast milk alone cannot
meet the nutritional requirements of an infant. WHO recommends that after six months, all infants and toddlers
receive iron-rich complementary foods, including meat products and/or iron-fortified foods. This supplements
breast milk, which should be continued until the child is two years of age (WHO and UNICEF 2003). On the whole,
appropriate complementary feeding practices in 2014 have room for improvement (figure 8). Moreover, it appears
that these IYCF practices are not entirely driven by food availability: although the northern regions (Northern,
Upper East, and Upper West) have higher proportions of poor and food-insecure households (Hjelm and Dasori
2012), they were not always the worst in terms of children receiving the minimum meal frequency or dietary
diversity. This suggests a need to promote behavior change among both food-secure and food-insecure areas.
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Figure 8. Selected Complementary Feeding Indicators among Children 6–23 Months, 2014
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and/or eggs. Source: GSS, GHS, and ICF International 2015.

Family Planning
The timing of pregnancy can be an especially important influence on anemia prevalence among women of
reproductive age, as additional iron requirements for pregnancy can be exacerbated in adolescence, where iron
requirements are higher than for older women. In addition, childbirth itself can lead to blood loss and if
pregnancies are timed too closely together, the capacity for the body to replenish red blood cells is diminished.
Because of these factors, the shifting of fertility preferences and use of family planning may influence anemia
trends (Begum and Dewey 2010).
In Ghana, the contraceptive prevalence rate barely improved between 2008 and 2014 (figure 9). Still, as figure 10
indicates, the proportion of women who wanted but were not currently using a contraceptive method to space or
limit births decreased, most markedly in the 15–19 age group (62 percent in 2008 to 51 percent in 2014). This may
be partly due to increased access to family planning, in addition to changing fertility preferences. However, as
figure 10 also indicates, adolescents need continued special attention, as the perceived need for family planning
remains the highest among this cohort in contrast with other age groups.
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Figure 9. Percentage of Married Women Currently Using Contraception (Contraceptive Prevalence Rate), by Education
Level and Total, 2008 and 2014
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Figure 10. Percentage of Married Women with Unmet Need for Family Planning, by Age and Total, 2008 and 2014
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Delayed Cord Clamping
Delayed cord clamping is an important intervention that allows the passage of blood from the placenta to the
baby and reduces the risk of iron deficiency in infancy (McDonald et al. 1996). WHO recommends late cord
clamping (approximately one to three minutes after birth) unless the neonate is asphyxiated and needs to be
moved immediately for resuscitation (WHO 2014b). Ghana has adopted the policy of delayed cord clamping,
which should be done while initiating simultaneous essential newborn care. GHS has included the practice in its
job aids for active management of the third stage of labor (Ghana Health Service and JSI Focus Region Health
Project, n.d.). At present there are no data available on the practice of delayed cord clamping in Ghana.
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Policy Environment in Ghana
Policies and strategies from different sectors influence the risk factors for anemia, and hence, the prevalence of
anemia in the population. In this section, we will discuss some of the policies related to anemia followed by a
discussion of the historical efforts and opportunities for multi-sectoral integration.

National Policies for Anemia
Given the multifactorial causation of anemia, there are multiple policies from various sectors that may influence
the programs for the prevention and control of anemia. These policies cover a wide range of age and population
groups. The Guidelines Adaptation Task Team of the GHS has recently reviewed the WHO guidelines pertaining to
micronutrients such as supplementation of IFA and vitamin A, and home fortification with MNPs. The task team
has recommended continuation or adoption of some guidelines, namely vitamin A supplementation for infants
and children 6–59 months of age, daily iron and folic acid supplementation in pregnant women, intermittent iron
and folic acid supplementation in menstruating women and in preschool and school-age children, home
fortification of foods with multiple micronutrient powders among infants and children 6–23 months, and wheat
and maize flour fortification with sodium iron ethylenediaminetetraacetic acid. For home fortification, the task
team will further deliberate whether this intervention should be rolled out nationwide or in a phased approach,
with due consideration paid to issues of logistics, supply chains, behavior change, and monitoring and evaluation.
There is a need to encourage a stakeholder meeting to foster a policy and program environment for adoption in
an integrated fashion with multi-sectoral input. The challenge before the Government of Ghana includes
consensus building and establishing modalities for implementation across sectors. This effort is captured in the
2015 Programme of Work of the Nutrition Department, Ghana Health Service.
Ghana’s National Nutrition Policy (NNP) has three objectives: 1) to increase coverage of high-impact nutritionspecific interventions that ensure optimal nutrition of Ghanaians throughout their life cycle, with special reference
to maternal health and child survival; 2) to ensure high coverage of nutrition-sensitive interventions to address the
underlying causes of malnutrition; and 3) to reposition nutrition as a priority multi-sectoral development issue in
Ghana (Government of Ghana 2013). The policy outlines evidence-based interventions for different life stages,
including for women in childbearing age, newborns, infants and pre-schoolers, school-age children and
adolescents, and mass interventions for the general population, like salt iodization. The policy also addresses
interventions from sectors that indirectly contribute to anemia such as WASH, agriculture and food security, social
protection and safety nets, and education.
Ghana’s National Malaria Control Programme (NMCP) of 2008–2015 enumerates a number of targets: universal
coverage with ITNs (defined as one net for every two persons); insecticide residual spraying of one-third of
households; universal coverage of pregnant women with intermittent preventive treatment in pregnancy (IPTp);
universal rapid diagnostic/microscopy testing for malaria; and prompt and effective treatment with artemisininbased combination therapies (ACTs). The NMCP also conducted free mass distribution campaigns for ITNs from
2010 to 2012 and has increased focus on ANC and immunization clinics and schools. Major external development
partners that assist the NMCP in addressing malaria include the Global Fund, the UK Department for International
Development (DFID), and the President’s Malaria Initiative (President’s Malaria Initiative 2013).
Ghana’s Safe Motherhood Service Protocol also recommends daily IFA (60 mg of iron and 0.5 mg of folate) as part
of its Focused Antenatal Care Package (Ghana Health Service 2008). The guidelines for malaria in pregnancy under
the NMCP recommend at least three doses of SP for IPTp (Government of Ghana 2014). There is evidence that the
5 mg dose of folic acid (5 mg/day) reduces the efficacy of the chemoprophylaxis with SP (Peters et al. 2007). Thus,
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guidelines for malaria in pregnancy in Ghana recommend a folic acid dose of 400 µg, and advise against giving 5
mg of folic acid concurrently with SP administration.
Ghana’s current Child Health Policy does not specify presumptive and routine deworming as key interventions to
be administered during childhood, but it does mention that deworming drugs can be administered through the
immunization system (Ministry of Health, Ghana, 2008). Additionally, the GHS has collaborated with the Ghana
Educational Service to administer deworming drugs to schoolchildren (Bosumtwi-Sam 2007). The National
Reproductive Health Policy and Standards and the National Safe Motherhood Protocol recommend administering
deworming drugs to pregnant women during the second trimester and later (Ghana Health Service 2003; Ghana
Health Service 2008). Routine deworming for all pregnant women is not policy. Pregnant women are administered
deworming medicines only when there is indication of worm infestation, and this is done after the second
trimester.
The Child Health Policy endorses breastfeeding behaviors as well as timely and high-quality complementary
feeding in line with these recommendations (except for breastfeeding for HIV-positive mothers, which WHO
changed after the policy was enacted). Moreover, Ghana recognizes the International Code of Marketing of Breast
Milk Substitutes, and official breastfeeding policies were enacted into law in 2000 (Ministry of Health, Ghana,
2008). The Ghana Health Service has an IYCF strategy based on the WHO recommendations. The GHS has
developed and incorporated age-appropriate feeding guidelines into the Child Health Record Booklet, upon
which basis caregivers are counseled during growth promotion. The UNICEF Community-IYCF and Essential
Nutrition Actions training packages have both been adapted for Ghana and are being used to update the
knowledge of service providers on maternal, infant, and young child nutrition. Child Health Policy states that all
children 6–59 months shall receive a high dose of vitamin A biannually through the immunization system, Child
Health Promotion weeks, and school health programs in addition to health facility contacts (Ministry of Health,
Ghana, 2008).
Adolescents represent an age group at higher risk for anemia. The Government of Ghana’s Adolescent
Reproductive Health Policy of 2000 has a broad objective of increasing the access of young people to
reproductive health information and services. One of the targets in the policy is to reduce teen pregnancies (in
people younger than 20 years) by 80 percent.
According to Nyumuah and colleagues’ (2012) account of the industrial food fortification movement through
2011, the Ghana Standards Board designates fortification standards for vegetable oil (fortified with vitamin A) and
wheat flour (fortified with vitamins A, B1, B1, niacin, B12, folate, zinc, and iron). Promotion of fortified food and
other foods rich in micronutrients is done by GHS staff, who are trained by the National Food Fortification
Programme. Provision of daily meals is a part of the School Feeding Program, which is headed by the Ministry of
Local Government and Rural Development. It serves selected deprived schools in all regions of Ghana and targets
primary school children (ages 5–13). A guiding principle of the program is to locally source the meals and hire
private caterers to provide them, and guidance has been provided on ensuring adequate nutrient daily
allowances.
Programs to address both food availability and knowledge of nutritious foods are thus required to meet the
recommended nutrient intake requirements sufficient to prevent micronutrient deficiencies and anemia.
Promotion of production and consumption of micronutrient-rich crops and foods by agricultural extension
services, is outlined by the Ministry of Food and Agriculture’s latest Plan (2011–2015). The Women in Agricultural
Development Directorate, in particular, has assisted with capacity development for agriculture extension officers
on these topics. It should be noted, however, that the amount budgeted for these types of services constituted
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less than one-tenth of 1 percent of the proposed cost of the entire plan (Ministry of Food and Agriculture, Ghana,
2010).
Although not recognizing anemia specifically, the National Environmental Sanitation Strategy and Action Plan
(NESSAP) of 2010–2015 acknowledges water and sanitation as deeply intertwined with the health status of
Ghanaians, and lists malaria, diarrhea, and intestinal worms as influenced by poor sanitation. Formulated under
the Environmental Health and Sanitation Directorate under the Ministry of Local Government and Rural
Development, this plan is similar to the national nutrition plans espoused by the SUN Movement in that they
name multiple sectors responsible for promoting WASH (such as the Ministry of Education and Ministry of Health);
in addition, it specifies the costs required to meet its vision. There is also considerable overlap between the
objectives named in the NESSAP and the latest draft of Ghana’s National Nutrition Policy: both propose increasing
handwashing and other sanitary behaviors, promotion of Community-Led Total Sanitation (CLTS), and increasing
access to safe water. Much of the NESSAP was based on the individual strategy and action plans developed at the
district level, and this process is set to occur every four years (Ministry of Local Government and Rural
Development, Ghana, 2010). The Ministry of Local Government and Rural Development appears to have adopted
CLTS with the assistance of external development partners (including UNICEF and the Canadian International
Development Agency) (GhanaWeb 2014).
The policies pertaining to anemia prevention and control from multiple sectors are only as effective as their
implementation.

Integration and Multi-sectoral Approaches for Anemia
Ghana’s NNP (2014-2017) promotes integration of nutrition interventions within existing facility- and communitybased maternal, newborn, and child health services. Ghana has a history of implementing integrated anemia
control programs. In 1995, World Vision introduced a five-country, 10-year comprehensive micronutrient and
health (MICAH) program in Ethiopia, Ghana, Malawi, Senegal, and Tanzania (Berti et al. 2010). In Ghana, the
MICAH program was implemented from 1996 to 2005 in the Kwahu South district. The program objectives were:
1) to increase intake and bioavailability of micronutrients (iron, iodine, and vitamin A); 2) to reduce prevalence of
diseases that affect micronutrient status (diarrheal, parasitic, and vaccine-preventable); and 3) to build local
capacity for delivery systems to improve micronutrient status.
Interventions were integrated into health and nutrition infrastructure. Between 1997 and 2004, an evaluation of
the MICAH program found that anemia in women decreased from 43 to 18 percent; from 75 to 31 percent in
children under five; and from 63 to 25 percent in pregnant women in the project area (Berti et al. 2010). Malaria in
children under five was reduced from 18 to 8 percent and in pregnant women from 6 to 3 percent. Exclusive sixmonth breastfeeding rates increased from 17 to 49 percent; rates of helminthic infections (hookworm, from 4 to 1
percent and schistosomiasis from 19 to 4 percent) in children 6–12 years were reduced; and access to protected
water sources increased from 54 to 79 percent. While all reductions in burden of disease cannot be attributed to
the program, MICAH showed the proof of concept for an integrated program of anemia control and prevention.
From 2002 to 2005, the USAID-MOST program provided technical assistance to GHS’s Nutrition Division to initiate
a comprehensive approach to anemia in Ghana (MOST 2005). The integrated strategy included three main
activities: the drafting of a national anemia strategy, the development of a strategic communication plan; and the
coordination of the implementation of both the strategy and the communications plan. An anemia control
coordinating committee (ACCC) comprising the GHS and development partners was formed to facilitate the
activities. The strategy strengthened and integrated the following interventions in pregnant women: providing IFA
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supplements; promoting intermittent preventive treatment of malaria and deworming; increasing the use of
insecticide-treated nets; and increasing consumption of iron and vitamin C-rich foods. Communication materials
and trainings were designed to increase political and public awareness through media campaigns and build
capacity of the health staff. For example, Miss Ghana 2004 was recruited to promote messages about anemia
prevention in pregnant women to the general public. The integrated program increased awareness and the
capacity of the health facilities to deliver anemia program interventions at both the community and health facility
levels (MOST 2005).
The recent global and national momentum for multi-sectoral and integrated approaches in nutrition provides an
opportunity to address the multiple causes of anemia. One notable development that may impact anemia-related
actions is the development of the Ghana National Nutrition Policy, which has been validated by relevant
government sectors. The National Development Planning Commission has established a multisector platform for
addressing nutrition issues as proposed by the SUN Movement. This platform is known as the Cross-Sectoral
Planning Group (CSPG). The strategic decisions of the CSPG are operationalized by the national Nutrition Partners
Coordination (NaNuPAC), which is currently coordinated and led by the GHS and has representation from relevant
stakeholders, including health, education, food, and agriculture, and development partners and academia.
In Ghana’s current community and governance structures, there are a number of platforms to deliver multiple
anemia interventions. In some cases, they work best when sectors operate collaboratively. Examples include:
•

Community-based workers, including community health workers, agriculture extension agents, and other
community mobilizers. Ground-level workers must provide counseling or services that are
complementary, or at least not duplicative. Community health workers can reach populations beyond the
clinical setting—whether for MNP distribution, micronutrient supplementation, or pregnancy counseling.
As part of its One Million Community Health Worker Campaign (GH1mCHW), Ghana’s goal is to cover 100
percent of its rural population over a 10-year period (Ministry of Health, Ghana, 2014).

•

The Focused Antenatal Care Package, which consists of several programs relevant to anemia (Ministry of
Health, Ghana, 2008). Because such a high proportion of Ghanaian pregnancies are reached through the
ANC system, this platform provides a promising means to refocus efforts on interventions that have had
lower coverage (such as deworming drug administration).

•

Schools as sites for provision of nutritious meals, deworming tablets, health and nutrition education, and
intermittent provision of micronutrient supplementation (such as IFA for adolescent girls). The health and
education sectors have an established relationship for promoting health among schoolchildren.

•

The agriculture sector has a profound influence on nutritional outcomes for rural populations in particular.
Promotion of certain crops or livestock can either improve or worsen anemia among the populations that
produce them through the interplay of income generation, women’s empowerment, and availability of
micronutrient-rich food for consumption.

While the policies and programs are designed at the national level, coordinating activities and support for multisectoral anemia programming and capacity building at the district level are also needed. The prevalence and
causes of anemia vary from region to region, as does the status of anemia control programs. Coordination at the
district level should involve multiple governmental partners from the different sectors—health, nutrition,
agriculture, education, public works, social protection, and women’s and child development—working in
conjunction with nongovernmental agencies and the community. With the use of evidence-based tools, districtlevel officials can prioritize interventions that can address the cause of anemia in their area.
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Discussion
Summary of Findings
Although Ghana has shown a reduction in anemia prevalence in children over the last few years, the prevalence of
child anemia remains high. There was a significant decline in overall anemia prevalence in children age 6–59
months between 2008 and 2014 (from 78 to 66 percent). Even with the overall reduction in child anemia, some
groups and strata—for example, the children from the highest wealth quintile, among those whose mothers have
more than a primary school education, and among those from the Ashanti region—have accrued the benefits of
anemia control efforts. The prevalence of child anemia remains above 70 percent in the Northern, Central Upper
East, and Upper West region, with the prevalence between 2008 and 2014 remaining relatively static (ranging from
an increase of 1 percent to a decrease of 17 percent in those regions).The decrease in anemia prevalence in
children between 2008 and 2014 benefited those with severe and moderate anemia, while rates of mild anemia
increased slightly, which is to be expected as the overall change in prevalence of anemia was not large. The
prevalence of anemia in women of reproductive age decreased significantly between 2008 and 2014, especially for
those with severe and moderate anemia. Notably, the decline was seen across urban and rural areas and
geography and wealth subgroups. Women in the highest and lowest wealth quintiles experienced similar
percentage decreases, and there was a uniform decline among the women from the different regions of Ghana.
A national survey that includes measures of the prevalence of a range of infections, nonspecific inflammation, and
micronutrient deficiencies would allow for a better understanding of the drivers of anemia in Ghana. There are no
recent national survey data on micronutrient deficiencies or helminth infections. Malaria is a known significant
contributor to anemia prevalence. There is no consistent relationship between high malaria and high anemia
prevalence at the regional level in Ghana. In places where the malaria prevalence is low but anemia prevalence is
still significant, other factors, such as iron deficiency and helminthic infections, are likely significant contributors to
anemia. Improvements in malaria prevention and treatment likely contributed to the reductions in anemia in
children, although given the limited data available, specific conclusions cannot be reached. There has been
significant progress for certain malaria control strategies in recent years, such as IPTp coverage among pregnant
women, antimalarial treatment of children with fever, and ITN ownership and use by children and pregnant
women. These have led to a decrease in the burden of malarial disease in children and pregnant women. The
malaria program activities are interlinked with the program of IFA supplementation in pregnancy. The use of a 5
mg dose of folic acid in pregnancy, which is much higher than the WHO-recommended dose of 400 µg, raises
concerns of decreased antimalarial efficacy of SP. This suggests an opportunity to replace the separately
distributed 60 mg iron and 5 mg folic acid pills with a combined IFA tablet (containing 60 mg iron and 400 µg
dose of folic acid) for use in IPTp. This will benefit both the malarial and IFA supplementation programs.
Deworming coverage falls short of the universal goal in children (38 percent) and pregnant women (39 percent),
based on 2014 data. However, basic immunization coverage has improved (and possibly reduced anemia-related
infections), and the child welfare and care platform may provide a mechanism for increasing coverage of
deworming drugs if they are co-administered with vaccines. A renewed effort for deworming is recommended.
At the individual level, IFA and vitamin A supplementation programs are the mainstays of combating anemia.
Despite high coverage of IFA supplementation in pregnant women, there is room for improvement. The biggest
falter point appears to be the consumption of enough tablets—75 percent of women who attended ANC and
consumed at least one tablet did not consume IFA for 180 days or more—and from our analysis, it is unclear
whether supply or failure to adhere is the bigger problem. A renewed focus on adequate IFA consumption in
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pregnancy is recommended, along with further investigation into its influencing factors. Strengthening ANC
services, specifically related to access to health facilities and in-service training of health care workers attending to
expectant mothers, is needed to ensure that pregnant women receive the package of preventive anemia services.
Intermittent IFA supplementation for women of reproductive age, already endorsed by GHS, should be
incorporated into updates on the Anemia Control Strategy. Women of reproductive age are at a higher risk of
anemia compared to men, and the strategy will ensure women have adequate hemoglobin levels prior to
becoming pregnant. The increased coverage of high-dose vitamin A capsules (65 percent) and the fortification of
oil with vitamin A may also have played a role in the decline in anemia among children, but it is unlikely that these
programs alone would result in the marked reductions of anemia.
Mass fortification programs have a major role to play. Fortification of wheat flour with iron and other nutrients
may have reduced anemia prevalence in the small portion of the population reached by this intervention. Mass
fortification is a cost-effective way to deliver micronutrients, but it is unlikely that all Ghanaians will have access to
fortified foods. Coverage of fortified vegetable oils is almost universal, but improvements for wheat fortification
are needed. Furthermore, the low level of wheat consumption in the Ghanaian diet indicates that fortification
needs to include more food vehicles and it has to be supplemented with additional micronutrient programs that
target the most vulnerable groups.
Infant and young child feeding programs can amplify the impact of supplementation, fortification, and infection
control programs. Breastfeeding promotion is an important intervention in the Ghanaian context because of
decreasing rates of exclusive breastfeeding. Ghana is taking innovative steps to increase exclusive breastfeeding
rates, such as the introduction of a maternity leave policy to promote breastfeeding, in addition to traditional
information, education, and communication channels. Ghana has had progressively low rates of early marriage
and childbirth and unmet need for family planning in recent history. However, there is still a high percentage of
teen pregnancies and a high percentage of adolescent girls reporting an unmet need for family planning. The
Government of Ghana’s Adolescent Reproductive Health Policy of 2000 has a broad objective of increasing the
access of young people to reproductive health information and services. One of the targets in the policy is to
reduce teen pregnancies (in people younger than 20 years) by 80 percent.
Another factor that may have contributed to the reductions of anemia seen in children could be the
improvements in water supply and sanitation, which alleviate the infectious burden of disease and inflammation.
Further improvements in this area may result in continued reductions in anemia among women and children. The
water supply, sanitation, and hygiene sector must improve availability, access, and use of safe water, as well as
sanitation and hygiene practices. In particular, gaps in sanitation facility coverage in the rural areas must be filled.

Next Steps
Even with impressive decline in the prevalence of anemia in Ghana, it continues to be a public health problem.
Most vulnerable are children under five, adolescent girls 15–19, and pregnant women. Ghana has a number of
national policies and regulations in place, but additional policies and strategies, where lacking, should be adopted.
Ghana has a history of integrated anemia programming with the MICAH and MOST-sponsored programs. The
most recent initiative to comprehensively address anemia in a unified manner was in 2003, when the Nutrition
Unit of the GHS prepared a five-year strategic plan that brought together strategies in malaria, fortification,
dietary diversification, IFA supplementation in pregnancy, and helminth control. Although some of these activities
did occur, the strategy was never fully implemented in an integrated fashion. A concerted effort to review the
national strategy will help overcome the political, operational, and technical barriers to implementing an
integrated strategy to sustain improvements in anemia reduction. This landscape analysis provides inputs for the
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review. The gains achieved through implementation of different sectoral programs may be lost if the focus of
efforts is diverted to a single program instead of an integrated approach to reduce anemia. It is also important
that Ghana engage a broad range of stakeholders and build its capacity to effect such a change. Strong political
commitment and continued investment in anemia-related programing is essential for sustaining the gains in
anemia reduction achieved in the last decade and improving the nutrition and health status as well as the mental
and physical capacity of Ghanaian women and children.
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Appendix A. Search Strategy for Systematic Review
Ovid Search 12.15.2014
Database(s): Ovid MEDLINE(R) 1946 to November Week 3, 2014, EBM Reviews—Cochrane Database of Systematic
Reviews 2005 to November 2014, EBM Reviews—Cochrane Central Register of Controlled Trials, November 2014,
CAB Abstracts 1910 to 2014 Week 49, Global Health 1910 to 2014 Week 49
Search Strategy:
#
1

Searches
exp Anemia, Hypochromic/ or anemia.mp. or exp Anemia, Macrocytic/ or exp Anemia, Sickle Cell/ or exp
Anemia/ or exp Anemia, Iron-Deficiency/ or exp Anemia, Megaloblastic/

2

ghana.mp. or exp Ghana/

3

1 and 2

4

remove duplicates from 3
ferritin.mp. or exp Ferritins/ or iron deficiency.mp. or exp Receptors, Transferrin/ or vitamin b12.mp. or vitamin
b12 deficiency.af. or exp Vitamin B 12/ or cyanocobalamine.mp. or exp Vitamin B 12 Deficiency/ or vitamin a

5

deficiency.mp. or exp Vitamin A Deficiency/ or (night blindness or xerophthalmia).af. or exp Folic Acid/ or exp
Folic Acid Deficiency/ or folate deficiency.mp. or exp Anemia, Megaloblastic/ or neural tube defects.mp. or exp
Neural Tube Defects/

6

2 and 5

7

9 not 4

8

remove duplicates from 7
exp nutritional status/ or nutritional deficiency/ or hypochromic an?emia.mp. or hypochromic erythrocytes.mp.

9

or exp Ferritins/bl or exp *ferritins/ or exp *apoferritins/ or exp transferrin/ or transferrin.mp. or (b12 or folate$
or "folic acid").mp. or exp Vitamin A/ or vitamin A.mp. or retino$.mp.

10 9 and 2
11 6 or 10
12 1 not 8
13 remove duplicates from 12
exp Helminths/ or exp Nematode Infections/ or exp Ascariasis/ or exp Cestoda/ or exp Trichuriasis/ or exp
Trichuris/ or exp Helminthiasis/ or exp Ancylostomatoidea/ or exp Filariasis/ or exp Microfilaria/ or exp Fasciola
14

hepatica/ or exp Filarioidea/ or exp Wuchereria bancrofti/ or exp Strongyloides ratti/ or exp Strongyloides/ or
exp Strongyloides stercoralis/ or exp Enterobius/ or exp Necator/ or exp Necator americanus/ or
schistosomiasis.mp. or (roundworm or round worm or round-worm or roundworms).mp. or hookworm.mp. or
tapeworm.mp. or whipworm.mp. or filaria.mp.

15 1 and 2 and 14
16 15 not 13
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#

Searches

17 remove duplicates from 16
18

(malaria.af. or exp Malaria/ or plasmodium.af. or plasmodi$.af.) and ((pregnancy or pregnan* pr pregnan$).af. or
exp pregnancy/) and (ghana.af. or exp Ghana/)

19 remove duplicates from 18
20 malaria.af. or exp Malaria/ or plasmodium.af. or plasmodi$.af.
21 ghana.af. or exp Ghana/
22

women of reproductive age.mp. or exp Adolescent/ or exp Adult/ or women of reproductive age.mp. or exp
Women's Health/ or women.mp. or exp Women/

23 20 and 21 and 22
24 23 not 19
25 remove duplicates from 24
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Appendix B. Regression of Anemia on Risk Factors and
Programs
This appendix presents the results of regression of anemia on independent socioeconomic and anemia prevention
and control program coverage predictors, separately for children under five years and WRA, using data from the
2014 GDHS. Tables B1 and B2 show logistic regression results (presented in terms of odds ratios) for risk factors
for anemia in children and in women of reproductive age, respectively. These results should be interpreted with a
number of caveats. First, DHS does not contain an exhaustive list of all of the potential risk factors for anemia (e.g.,
iron deficiency, helminth infections, and in the case of women, malaria). Second, these results should not be
interpreted as proof of causation because they are based on cross-sectional data. Third, we are unable to calculate
the relative contribution of most of the risk factors because there are no national data on the majority of the
factors that lead to anemia. In particular, while DHS data are rich in indicators of socioeconomic status and health
indicators, the DHS does not have data on micronutrient deficiencies and helminth infections. The regressions
nevertheless provide further insight into which populations may be particularly vulnerable to anemia and may
benefit from further targeting.
Appendix Table B1. Odds Ratios of Risk Factors for any Anemia (Hb <11.0 g/dL) of Children under 5 Years, Using 2014
DHS Survey Data (N = 2,369)
Variable

Odds Ratio

Household Characteristics
Subregion (reference: Western)
Central

1.182

Greater Accra

0.937

Volta

0.761

Eastern

0.720

Ashanti

0.503*

Brong Ahafo

0.556*

Northern

0.870

Upper East

0.560

Upper West

0.480*

Urban residence

1.220

Religion of household head (reference: Christian)
Muslim

1.271

Other

1.729*

Wealth quintile (reference: Poorest)
Second

0.915

Middle

0.494**
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Variable

Odds Ratio

Fourth

0.450**

Richest

0.314***

Improved drinking water/appropriate treatment

1.120

Unshared, improved latrine

0.769*

Child characteristics
Mother's education (reference: None)
Primary

0.679*

Middle/JSS

0.650*

Secondary or higher

0.573

Age group (reference: 6-12 months)
12-23 months

0.802

24-35 months

0.476***

36-47 months

0.338***

48-59 months

0.245***

Male

1.092

Slept under net

1.027

Has any health insurance

0.770

Diarrhea in past 2 weeks

1.057

Fever in past 2 weeks

1.989***

Stunted

1.832**

Wasted

0.911

*P-value =<0.05; **P-value =<0.01; ***P-value =<0.001.
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Appendix Table B2. Odds Ratios of Risk Factors for any Anemia (Hb <11.0 g/dL) of Women of Reproductive Age, Using
2014 DHS Survey Data (N = 4,689)
Variable

Odds Ratio

Household Characteristics
Subregion (reference: Western)
Central

1.137

Greater Accra

1.215

Volta

0.992

Eastern

0.778

Ashanti

0.901

Brong Ahafo

0.593***

Northern

0.874

Upper East

0.667*

Upper West

0.552***

Urban residence

1.381***

Religion of household head (reference: Christian)
Muslim

0.985

Other

1.171

Wealth quintile (reference: Poorest)
Second

1.251

Middle

0.949

Fourth

0.654*

Richest

0.656*

Improved drinking water/appropriate treatment

1.195

Unshared, improved latrine

1.035

Individual characteristics
Age group (Reference: 15-19)
20-24

1.078

25-29

0.918

30-34

0.898

35-39

0.939

40-44

1.230

45-49

0.910

Currently pregnant

1.201
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Variable

Odds Ratio

Interaction: Under age 20 and currently pregnant

1.857

Currently breastfeeding

1.202

Education level (reference: None)
Primary

0.943

Middle/JSS

0.874

Secondary or higher

0.668*

Parity (reference: no children)
1-2 children

0.886

3-4 children

0.790

5 or more children

0.777

Interaction: under age 20, with child

1.020

BMI (reference: normal)
Underweight

1.207

Overweight or obese

0.739***

Slept under bednet

1.145

Covered by health insurance

1.035

*P-value =<0.05; **P-value =<0.01; ***P-value =<0.001.
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Appendix C. Systematic Literature Review Findings
Appendix Table C1. Systematic Review of Sub-national and Regional Studies that Report Prevalence of Malaria in Pregnant Women
Author
Mockenhaupt 2000

Region
Agogo, Ashanti Akim North

Design
Cross-sectional

district, Ghana
Mockenhaupt 2002

Agogo, Ashanti Akim North

(Subset of data reported in

district, Ghana

Cross-sectional

Age
Mean =

N
530

Findings (values reported in %, unless
indicated otherwise)
Malarial infection = 63 (diagnosis by microscopy

26.6

= 32; diagnosis by PCR = 31); main species was

years

plasmodium falciparum (91%)

15-47

596

Peripheral parasitemia by microscopy = 42

98

Peripheral parasitemia by microscopy = 38.8

839

Peripheral parasitemia by:

years

Mockenhaupt 2006)
Cox 2005

Mockenhaupt 2006

Nkoranza District Hospital

RCT of postpartum vitamin

Mean

& Brong Ahafo region

A supplementation

age = 21

(baseline values)

years

Cross-sectional

15-47

Agogo, Ashanti Akim North
District, Ghana

years

Microscopy = 38.8
Histidine-rich-protein-2 capture test = 34.1
PCR = 52.9

Hommerich 2007

Agogo, Ashanti Akim North

(Data related to

District, Ghana

Cross-sectional

Pregnant

226

Peripheral parasitemia by microscopy = 14.6

1,891

Peripheral parasitemia by microscopy = 58

428

Peripheral parasitemia by microscopy = 7

1,123

The publication states that the overall prevalence

women

Mockenhaupt 2006, not
sure of the level of overlap)
Clerk 2008

Kassena-Nankana district of

RCT of antimalarial

Pregnant

Ghana

treatment in pregnancy

women

(baseline values)
Engmann 2008

Korle-Bu Teaching Hospital

Cross-sectional study

and Mamprobi Polyclinic, in

Pregnant
women

Accra
Tagbor 2008

St Theresa’s Hospital,

RCT of antimalarial
treatment in pregnancy

Pregnant

of peripheral parasitemia among antenatal clinic
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Author

Region
Nkoranza, Ghana

Design
(baseline values)

Age

Findings (values reported in %, unless

N

women

indicated otherwise)
attenders was 22% (range: 9% to 34%)
For recruitment, based on the results of the
OptiMAL dipstick test, 900 women with
parasitemia were included in the study and 223
were randomly selected as a control group (this is
not a true prevalence)

Clerk 2009

Kassena-Nankana district of

Cross-sectional study

Ghana

Pregnant

3,642

Peripheral parasitemia by microscopy = 47.3

746

Peripheral parasitemia by microscopy = 36.3

3,333

Peripheral parasitemia by microscopy = 16.3

200

Peripheral parasitemia by microscopy = 22.3

306

Peripheral parasitemia by microscopy = 15

363

Peripheral parasitemia by microscopy = 28.4

Pregnant

866 (107

Overall peripheral parasitemia by microscopy =

women

adolescents <

23

19 years, 759

Peripheral parasitemia by microscopy in

women
Pregnant

Yatich 2009

Kumasi, Ashanti region

Cross-sectional study

Tagbor 2010

Ejisu-Juaben and

RCT of intermittent

AfigyaSekyere East districts

screening and antimalarial

Pregnant

of the Ashanti region of

treatment in pregnancy

women

Ghana

(baseline values)

Navrongo area of Kassena-

Cross-sectional study

Ayeh-Kumi 2011

Nankana district of Ghana
Tutu 2011

Offinso district, Ashanti

Pregnant
women

Cross-sectional

region of Ghana
Wilson 2011

women

Pregnant
women

Korle-Bu Teaching Hospital

RCT of intermittent

in Accra

preventive treatment of

Pregnant

malaria in pregnancy

women

(baseline values)
Orish 2012

Sekondi-Takoradi

Cross-sectional study

metropolis, Ghana.

adults > 20
years)

adolescents = 34.6
Peripheral parasitemia by microscopy in adults =
21.3

PCR= polymerase chain reaction.
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Appendix Table C2. Systematic Review of Sub-national and Regional Studies that Report Prevalence of Malaria in Women of Reproductive Age
Author
Owusu-Agyei 2001
Hill 2007

Region
Kassena-Nankana district

Design

Age

Baseline of a malaria treatment

Women 18-55

protocol study

years of age

Korle Bu Teaching Hospital,

Cross-sectional, hospital-based

Adult women > 18

University of Ghana, Accra

cohort—Women’s Health Study of

years

N
85

Findings (values reported in %,
unless indicated otherwise)
Plasmodium falciparum positive by
microscopy: 38.8

1328

Self-reported history of malaria: 48.7

Accra
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Appendix Table C3. Systematic Review of Sub-national and Regional Studies that Report Prevalence of Hookworm Infections
Author Year

Region

Design

Age

Male
Sex (%)

N

Findings (values reported in %, unless
indicated otherwise)

Women treated
Geelhoed 2006

Brong Ahafo region, Berekum
district

Case-control

for severe anemia
with matched

0

327

Water-borne:
Schistosomiasis = 6.7

controls
Overall helminths = 25.7
Soil-borne:
Yatich 2009

Kumasi, Ashanti region

Cross-sectional study

Pregnant women

0

746

Hookworm = 7.9
Ascaris lumbricoides = 12.3
Trichuris trichura = 5.6
Strongyloides stercoralis = 3.9
Overall helminths = 17.6
Soil-borne:

Baidoo 2010

Sekyere East district of Ashanti
region

Cohort study

Pregnant women

0

108

Necator americanus = 13.9
Strogyloides stercoralis = 1.9
Ascaris lumbricoides = 0.9
Trichuris trichura = 0.9
Overall helminths = 23
Soil-borne:
Hookworm = 7

Fuseini 2010

Kassena-Nankana district of
Northern Ghana

Strongyloides
Cross-sectional study

Pregnant women

0

300

Stercoralis = 2.3
Ascaris lumbricoides=0.7
Trichostrongylus= 0.7
Water-borne:
Schistosoma mansoni = 12.3
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Author Year

Region

Design

Age

Male
Sex (%)

N

Findings (values reported in %, unless
indicated otherwise)
Overall soil-borne helminths = 23
Soil-borne:

Shuaib 2010
(Same data as

Kumasi

Cross-sectional study

Pregnant women

0

755

Yatich 2009)

Hookworm = 7.9
Ascaris lumbricoides = 12.3
Trichuris trichura = 5.8
Strongyloides stercoralis = 3.7
Soil-borne helminths:
Hookworm infection = 45 (< 6 years = 20.5;

Humphries 2011

Kintampo North municipality of
central Ghana

Cross-sectional study

Age range: 1–80
years

48

292

11–20 years = 58.5)
Hymenolepis nana = 3
Taenia solium = 1.1
Trichuris trichiura = 1.2

Humphries 2013

Kintampo North municipality of
central Ghana

Cross-sectional study

Schoolchildren 6–
11

Soil-borne:
48

271

Hookworm = 39.1
Hymenolepis nana = 10.7

There is an unpublished baseline study that reported prevalence of soil-transmitted helminth and schistosomiasis infection among school-age children.
The Neglected Tropical Disease Control Programme has conducted other studies among school-age children and other age groups.
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Appendix Table C4. Systematic Review of Sub-national and Regional Studies that Report Prevalence of Iron Deficiency
Author Year

Region

Mockenhaupt

Presbyterian Mission

2000

District Hospital in

Design
Cross-sectional study

Age
Pregnant

Male

N

Sex (%)
0

534

women

Findings (values reported in %, unless
indicated otherwise) *
Anemia = 54
ID (SF < 12 ng/mL) = 5

Agogo

ID (SF < 30 ng/mL) = 26

Agyei-Frempong

Komfo Anokya

Single-arm trial of ferrous

2001

Teaching Hospital in

fumarate (baseline values)

ND

ND

218

Anemia = 37
IDA (classified as Hb < 12 mg/L with serum

Kumasi region, and

fe < 12.5 μmol/L) = 43.2

Koforidua in Nkoranza
district of Brong Ahafo
region
Zlotkin 2003

Zlotkin 2003

Kintampo Health

RCT of iron and zinc

Research Centre in the

sprinkles supplementation

Brong Ahafo region

(baseline values)

Kintampo Health

RCT of microencapsulated

Research Centre in the

iron fumarate sprinkles

Brong Ahafo region

(with and without vitamin

6–18 months

ND

239

Anemia = 100
ID (ferritin < 12 μg/L) ** = 42

8–20 months

52

437

ID (SF <12 μg/L): 6.1

6–18 months

ND

133

Anemia = 100

A), iron (II) sulfate drops,
and placebo sprinkles
(baseline values)
Christofides 2006

Kintampo Health

RCT of various doses of

Research Centre,

multi-micronutrient

Kintampo district

sprinkles and ferrous

IDA (defined as Hb < 10 mg/dL and sTfR >
8.5 mg/L) = 63

sulphate drops (baseline
values)
Adu-Afarwuah

Koforidua in the

RCT of Sprinkles, a

483 (313

Anemia = 64.3

2008

Eastern region of

modified Foodlet, and a

6–12 months

intervention, 170

Ghana

lipid-based nutrient

control)

IDA (Hb < 10 mg/L with SF<12 μg/L or sTfR

supplement (baseline
values)
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51

> 11 mg/L)* = 17.6

Author Year
Engmann 2008

Region
Korle-Bu Teaching

Design
Cross-sectional study

Male

Age

N

Sex (%)

Pregnant

0

428

women

Hospital and the

Findings (values reported in %, unless
indicated otherwise) *
Anemia = 34
ID (ferritin ≤ 16 μg/L) = 16

Mamprobi Polyclinic, in
Accra
Yang 2009

Ghana 1: Techiman

Ghana 1: Secondary data

ND

ND

Ghana 1: 62

from RCT of

Ghana 1:
Anemia: 45.2

complementary food

ID (plasma ferritin < 12 μg /L): 11.5
IDA (Hb < 10.5 g/dL and plasma ferritin
< 12 μg /L): 7.1

Ghana 2: Koforidua in

Ghana 2: RCT of Sprinkles,

the Eastern region of

a modified Foodlet, and a

Ghana

lipid-based nutrient

Ghana 2: 104

Ghana 2:
Anemia: 39.4
ID (plasma ferritin < 12 μg /L): 37.4

supplement

ID anemia (Hb < 10.5 g/dL and plasma
ferritin < 12 μg /L): 15.7

Adom 2010

Baidoo 2010

56 (29

Anemia = 70

maize-cowpea blend

intervention, 27

(baseline values)

control)

ID (< 16% transferrin saturation)* = 8.8

Danfa and Otinibi in

RCT of iron-fortified

the Greater Accra
region
Sekyere East district of

Cohort study

6–18 months

12–45 years

46

0

108

Ashanti region
Shuaib 2010

Kumasi

Anemia = 54.6
ID (total serum fe < 60 μg/dL) = 55.6

Cross-sectional study

Pregnant

0

755

women

Anemia = 30.3
IDA (MCV < 80 fL, MCHC <
32 g/dL, MCH < 27 pg) = 23.2

Abizari 2012

Kotey 2012

Tolon-Kumbungu

RCT of NaFeEDTA-

district of northern

fortified cowpea meal

5–12 years

intervention, 115

Ghana

(baseline values)

control)

68.3

Agogo, Ashanti region

Cross-sectional study

200

Anemia = 100

18–60 years

63

20

224 (109

Anemia = 64.3
ID (SF < 5 μg/L and/or sTfR > 8.5 mg/L)* =

ID (serum Fe < 8.9 μmol/L) = 34.5
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Author Year

Region

Design

Age

Male

N

Sex (%)

Findings (values reported in %, unless
indicated otherwise) *
iron deficiency (SF < 12 ng/mL) = 12

Osei-Boadi 2012

Urban areas of Accra

Cross-sectional study

and Cape Coast
Saaka 2012

Zlotkin 2013

9 months–11

ND

42

IDA (SF < 15 ng/mL and Hb < 11.5 g/dL) = 4

0

389

Anemia = 39.6

years

Wa Regional Hospital

RCT of zinc and iron

Pregnant

of the Upper West

supplementation (baseline

women

region

values)

Wenchi and Tain

RCT of supplementation

districts of the Brong

of micronutrient powders

Ahafo region

with and without iron

ID (SF < 35 μg/L) = 54
IDA (SF < 35 μg/L and Hb < 11 g/dL) = 5.1

6–35 months

51

1,958

Anemia = 39.7
ID (ferritin level <30 μg/L)*= 45.2

(baseline values)
Fe= iron, Hb= hemoglobin, ID= iron deficiency, IDA= iron deficiency anemia, M=male, ND= no data, SF= serum ferritin, sTfR= soluble transferrin receptor..
* ID and IDA have been defined differently across studies, and the cutoffs are indicated in brackets.
**Average of intervention and control arms at baseline.
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Appendix Table C5. Systematic Review of Sub-national and Regional Studies that Report Prevalence of Vitamin A Deficiency
Author
Bahl 2002

Zlotkin 2003

Region
ND

Design
RCT of postpartum vitamin A

N

Sex (%)

ND

0

534

supplementation (baseline

(placebo

values)

group)

Kintampo Health Research

RCT of microencapsulated

8–20

Centre in the Brong Ahafo

iron fumarate sprinkles (with

months

region

Male

Age

Findings (values reported in %, unless
indicated otherwise)
VAD (serum retinol < 0.7 μmol/L) = 60.2

52

437

VAD (serum retinol levels <0.7 μmol /L): 6.1

0

98

VAD

and without vitamin A), iron
(II) sulate drops, and placebo
sprinkles (baseline values)

Cox 2005

Nkoranza District Hospital and

RCT of postpartum vitamin A

Mean age

Brong Ahafo region

supplementation (baseline

= 21 years

(plasma retinol <30 μg/dL)* = 51

values)
Tchum 2006

Kintampo district of the Brong

RCT of postpartum vitamin A

Ahafo region

supplementation (baseline

severe VAD (<20 μg /dL)* = 15
28.8 years *

0

168

VAD (MRDR > 0.06) = 22

0

77

VAD (MRDR>0.06) = 51

values)
Tchum 2009

Ejisu/Juabeng district of the

RCT of green leafy

Postpartum

Ashanti region

intervention

mothers

Kirkwood

7 districts in Brong Ahafo

RCT of vitamin A

15–45 years

0

437

VAD (serum retinol < 0.7 μmol/L) = 13

2010

region of Ghana

supplementation—

Cross-sectional study

> 19 years

48

145

VAD (serum retinol < 0.698 μmol/L)= 31.7

Cross-sectional study

2–10 years

50

101

VAD (serum retinol < 20 μg/dL) = 35.6

7 districts in Brong Ahafo

Secondary analysis of an

15–45 years

0

432

VAD in pregnant women (serum retinol < 0.7

region of Ghana

RCT of vitamin A

(placebo

μmol/L) = 15.4

supplementation—

arm)

VAD in non-pregnant women (serum retinol <

ObaapaVitA trial (baseline
values)
Obuseh

Ejura Sekyedumase district in

2010

the Ashanti region

Egbi 2012

Okwenya village in ManyaKrobo district

Hurt 2013
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Author

Region

Design

Age

Male

Findings (values reported in %, unless

N

Sex (%)

ObaapaVitA trial (baseline

indicated otherwise)
0.7 μmol/L) =9.6

values)
Owusu-

Kintampo North municipality

RCT of vitamin A and zinc

6—24

Agyei 2013

in the Brong Ahafo region

supplementation (baseline

months

48

200

VAD (MRDR ≥ 0.06) = 91

values)
MRDR= modified relative dose response, VAD= vitamin A deficiency; yrs= years.
* Weighted mean.

Appendix Table C6. Systematic Review of Sub-national and Regional Studies that Report Prevalence of Folate Deficiency
Author
Anyebuno

Region

Design

Age

Male Sex

Findings (values reported in %, unless

N

(%)

indicated otherwise)

Accra

Cross-sectional study

Newborn

ND

ND

Neural tube defects = 1.15/1000 births

Ghana

Simulation model

Newborn

NA

NA

Birth prevalence of all genetic birth defects =

1993
Christianson
2006
Shuaib 2010

66.6 /1000 live births
Kumasi

Cross-sectional study

Pregnant

0

755

women
Kotey 2012

Agogo, Ashanti

Cross-sectional study

18—60
years
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Folate deficiency (serum folate < 3.9 ng/mL) =
30

20

200

Low folate (< 5 ng/mL) = 25.5
Low B12 (< 200 ng/L) = 30

Appendix Table C7. Systematic Review of Sub-national and Regional Studies That Report Prevalence of Zinc
Author
Zlotkin 2003

Tayki 2004

Region

Design

Kintampo Health Research

RCT of iron and zinc

Centre in the Brong Ahafo

sprinkles supplementation

region

(baseline values)

Kwabenya, Accra

Cross-sectional study

Male Sex

Age

N

(%)

6–18 mo

ND

239

Findings (values reported in %, unless
indicated otherwise)
Zinc deficiency (plasma zinc < 10.7 μmol/L)* =
19.3

2.5–18

49

344

Hair zinc (< 70 μg/g) = 11

years
Adu-

Koforidua in the Eastern

RCT of Sprinkles, a modified

6–12

612 (442

Zinc deficiency (plasma zinc <9.9 μmol/L) =

Afarwuah

region of Ghana

Foodlet, and a lipid-based

months

interventio

55.5

2008
Egbi 2012

Okwenya village in Manya-

nutrient supplement

ns, 170

(baseline values)

control)

Cross-sectional study

2–10 years

50

101

Krobo district

Zinc deficiency (serum zinc < 70 μg/dl) =40.5
Low zinc
Hair zinc < 70 μg/g) = 29.9

Saaka 2012

Wa Regional Hospital of

RCT of zinc and iron

Pregnant

the Upper West region

supplementation (baseline

women

values)

0

389

Zinc deficiency (plasma
zinc < 60 μg/dl) = 85
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Appendix D. Falter Point Analysis of IFA in Pregnancy
SPRING developed a method for making a rapid, initial assessment of the strengths and weaknesses of the
distribution and consumption of IFA supplements to pregnant women through ANC programs, based on
secondary analysis of DHS data. It identifies four sequential points at which IFA supplementation programs
commonly falter: (1) ANC attendance and coverage; (2) receipt of at least one IFA tablet; (3) consumption of one
or more IFA tablets; and (4) the consumption of the ideal minimum of 180 IFA tablets. Using this method, an
analysis from the 2014 DHS indicates that, although most women received at least some IFA during pregnancy,
the proportion consuming adequate amounts was much lower. Figure d1 displays potential falter points in the
ANC system that could lead to inadequate intake.
This figure shows that ANC attendance is high and pregnant women begin ANC early. Compared to other DHS
countries: a majority of women start in the first trimester and attend four or more visits per the Safe Motherhood
Protocols and Standards (Ghana Health Service 2003b; Ghana Health Service 2008). Thus, the ANC platform has
significant potential for reaching most pregnant women with IFA, and 94 percent of women who attended at least
one visit received IFA at one point. It is unclear from this analysis whether supply or failure to adhere is a major
factor. A renewed focus on adequate IFA consumption in pregnancy is recommended, along with further
investigation into its influencing factors.
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Figure D1. Analysis of Falter Points Related to Distribution and Consumption of IFA during Pregnancy in 2014

Sources: GSS, GHS, and ICF International 2015.
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