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ABSTRACT

Background: Anaemia is a condition of public health concern worldwide especially in developing
countries. Anaemia falls in the top ten causes of morbidity in Ghana with a nationwide prevalence
of about 45%. A rural district (Shai-Osudoku District), close to the capital city in Ghana, recorded a
progressive increase in prevalence of anaemia from the year 2011, with the incidence higher in
older women than men of the same age group. This study sought to determine the factors
associated with anaemia in women in a rural district in Ghana.

Methods: To identify the factors contributing to anaemia in older women at Shai-Osudoku District,
a cross sectional study was carried out from May to June 2014. Two hundred and eighty three
women, systematically sampled, were interviewed using a structured validated questionnaire, and
data were obtained on the socio-demographics of the study respondents, lifestyle information and
the dietary patterns with a food frequency table. Capillary blood was also obtained from
respondents for haemoglobin check using a standardized Haemo Cue kit and the definition and
categorization of anaemia done using the WHO Criteria. The data obtained were analysed.
Results: The ages of respondents ranged from 50-94years and their mean haemoglobin level was
11.5g/dL (CI: 11.30-11.64). The prevalence of anaemia in the population was 63% (Cl: 0.57-0.68)
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0.04).

healthy eating, including daily intake of fruits.

at 95% confidence level. By logistic regression analysis, the following factors were found to be
independently associated with anaemia at 95% confidence level at the study District: Respondents
not working OR 2.60 95% CI(1.27-5.32); respondents who depended on family and friends or
pension benefits as their main source of income OR: 1.94 95% CI (1.12-3.35); respondents who
had change in eating pattern OR:0. 55 95% CI (0. 32-0.97); no loss of weight (OR:0.51(Cl:0.29-
0.90)) and occasional consumption of fruits OR:2.21 95% CI (1.07- 4.55)).
other variables, factors found to be significantly associated were; respondents not working (p
=0.01), respondents with no weight loss (p = 0.03) and the occasional consumption of fruits (p =

Having adjusted for

Conclusion: The risk factors associated with anaemia among women in the study area were poor
intake of fruits and non-working status. There is therefore the need to intensify education on

Keywords: Anaemia; fruits; women; rural district; Ghana.

1. INTRODUCTION

Anaemia is among the common public health
problems of developing countries with important
health, social and economic consequences [1].
Among the factors associated with anaemia are
dietary and non-dietary factors. The main source
of iron, which is a major component of blood
cells, is from daily food intake of plant and
animal sources. Vitamin C, which is known to
promote the absorption of iron is also found in
fruits and vegetables [2]. Therefore, a dietary
deficiency of these nutrients is a major risk for
anaemia. The non-dietary factors associated
with anaemia include hookworm infestations,
malaria and other infections [3,4]. Among
children between ages 6 to 15 years in Ghana, a
positive blood smear for malaria was significantly
associated with anaemia [5]. The clinical
manifestations of anaemia vary. Generally, the
more rapid the development of anaemia, the
more severe its symptoms and persons who
develop it gradually experience few or no
symptoms. The complications associated with
severe anaemia include heart failure,
parasthesia and confusion [6]. Though it may
occur among the aged, anaemia is generally not
seen as a problem of women who have passed
their reproductive years since the natural
processes of blood loss through menstruation
and childbirth would have ceased. Anaemia falls
in the top ten causes of morbidity in Ghana with
a nationwide prevalence of 45% and 59% among
women of age 15-49 years, which appears high
as compared to some other West African
countries. Considering the incidence of the
condition by age and gender, anaemia appears
higher in women (age, 50-years and above)
11.9%, 13.1% and 23% in 2011,2012 and 2013
respectively as compared to men of the same
age group with 2.7%, 4.5% and 11.3% in 2011,
2012 and 2013 respectively (District Health

Management Teams Report, 2011, 2012, 2013).
This situation seems difficult to understand since
this group of women do not lose blood through
the major events of womanhood such as monthly
menstruation, pregnancy or delivery. A clear
understanding of the factors associated with
anaemia in older women is critical to improving
quality of life and decreasing morbidity and
mortality in this segment of the population and
should be a public health priority. The study
therefore sought to determine the dietary and
non-dietary factors associated with Anaemia
among women.

2. METHODS

Ethical approval was obtained from the Ethical
Review Committee of Ghana Health Service. A
written consent was obtained from the individual
respondents after the study had been explained
to them.

The study involved a cross sectional survey of
women resident in a rural district in Accra,
Ghana between May and June 2014.

2.1 Study Setting

The study took place in the Shai-Osudoku
District of the Greater Accra Region in Ghana.
The district occupies 21% of Greater Accra
Region land area and one of the purely rural
districts in the region, which have not yet been
caught up by the rapid urbanization of the
peripheral areas surrounding the city of Accra.
The district population as at 2013, was 72,525
with 34,473 males (48.2%) and 37,473 females
(51.8%). Most of the inhabitants are subsistence
farmers or fishermen. There are a handful of
trained artisans, craftsmen and a few civil

servants, mainly migrant employees of
government  ministries, departments and
agencies.
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2.2 Sample Size and Sampling

The study used data from Dodowa Health and
Demographic Surveillance System (DHDSS) as
a sampling frame to randomly select the study
respondents. Using a prevalence of 23% (p) [7],
with 5% precision (d) at 95% confidence interval,
sample size (N) of 323 was obtained with the
formula:

N = 2% x p(q)/d?

With a 5% allowance for non-response and
recording error, a sample size of 283 was used.

Out of the 226 communities in the Shai-Osudoku
District 86 communities were randomly selected
(2 from each sub district). Proportionate method
of sampling was used to pick respondents from
each of the selected communities presented at
the area council level as follows; Ayikuma (87)
and Dodowa (99) in the Shai sub district whilst
Osuwem(47) and Asutsuare (50) from the
Osudoku sub District. Targeted women were
identified from the data from the District
Surveillance System was used to randomly
select the women aged 50 years and above from
the households in the selected communities. The
nearest neighbour who was eligible replaced
selected respondents who were unavailable at
the time of the study.

2.3 Data Collection

A specially designed questionnaire was used.
The structured questionnaire included items on
socio demographic characteristics, tobacco and
alcohol use, medical history and treatment of
some medical conditions. The questionnaire also
contained items on frequencies and sources of
dietary intake. Haemo Cue 301 AB kit was used
in testing the haemoglobin level of respondents.
Data were collected by 5 trained interviewers (2
nurses and 3 non-medical trained interviewers).
The questionnaire was translated into the local
language (Dangme) and back translated into
English by two different translators. Their
versions were compared and reviewed by a
language expert. Double entry verification of the
data was done using Epidata 3.1 software by the
principal investigator. Variables that required
recoding were re-coded and the whole analysis
was performed using STATA version 1.

Anaemia was determined by using haemoglobin
level less than 12g/dL. Estimation of the
prevalence of anaemia in the whole population
(women 50years and above) was done by using
proportions and for the various age groups.

Differences in the prevalence of anaemia by age
groups were tested using Chi-squared or fisher’s
exact test for any cell that had a value less than
5. A value of p< 0.05 was established as
statistically significant.

Factors associated with anaemia (haemoglobin <
12 g/dL) among the study respondents were
investigated using logistic regression to estimate
odds ratios (OR) and 95% confidence intervals.
Factors that were associated with anaemia at
p<0.05 in the unadjusted analysis were put in a
multivariable model.

3. RESULTS

Out of the 283 respondents, some (40.6%) were
between 60 and 69years and more than 50%
had no formal education. The characteristics of
respondents are presented in Table 1.

Though more than half of the respondents,
(53.0%) had one or more disease conditions in
the last month of the study, only 12.2% gave the
possible reason for a change in eating pattern to
be the result of ill health (Table 2). The majority,
(76.8%) reported of loss of appetite and the least
proportion (6.1%) gave the lack of money as the
reason for eating less. The majority (71.0%) of
respondents had not identified any change in
their body weight. Forty eight percent of
respondents said they would avoid certain foods
for reasons of allergy, cultural, religious, and
medical, weight control and personal choices.

Table 1. Socio-demographic characteristics
of respondents (N=283)

Number Proportion
(n) (%)
Age (years)
50-59 102 36.0
60-69 115 40.6
70-79 45 16.0
80+ 21 7.4
Level of education
None 149 52.7
Primary + 134 47.3
Source of income
Business 195 68.9
Support 88 31.1
Wealth quintile’
Poorest 39 151
Poorer 56 21.7
Poor 58 22.5
Less poor 53 20.5
Least poor 52 20.2
e Wealth Quintile estimation excludes 25 missing
values
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Table 2. Prevalence of anaemia and risk factors

Factors Respondents with  Total % with
anaemia respondents anaemia

Age (years)

Pearson chi2 =3.52 P Value = 0.32

50-59 58 102 56.9

60-69 72 115 62.6

70-79 32 45 711

80 + 15 21 71.4

Marital status

Pearson chi2 = 1.89 P Value =0.17

Married 72 124 58.1
Not Married 105 159 66.0
Level of education

Pearson chi2 =0.09 P Value =0.77

None 92 149 61.7
Primary+ 85 134 63.4
Occupational status

Pearson chi2 = 7.23 P Value = 0.01

Working 136 231 58.9
Not Working 41 52 78.9
Source of income

Pearson chi2 = 5.65 P Value =0.02

Business 113 195 58.0
Support 64 88 72.7
Wealth quintile

Pearson chi2 =5.65 P Value =0.34

Poorest 21 39 53.9
Poorer 33 56 58.9
Poor 38 58 65.5
Less Poor 39 53 73.6
Least Poor 32 52 61.5
Life style factors

Alcohol

Pearson chi2 = 0.04 P Value = 0.83

Yes 64 101 63.4
No 113 182 62.1

Presence of disease condition

Pearson chi2 = 1.06 P Value = 0.30

Yes 98 150 65.3
No 79 133 594
Use of medication

Pearson chi2 = 0.79 P Value = 0.40

Yes 91 140 65.0
No 86 143 60.1

Table 2(continued). Prevalence of anaemia and potential risk factors

Factors Respondents Total % with
with anaemia respondents anaemia

Prescription of drug

Pearson chi2 = 1.92 P Value = 0.17

Yes 52 74 70.3
No 39 66 59.1
Change in eating pattern

Pearson chi2 = 4.36 P Value = 0.04

Yes 59 82 72.0
No 118 201 58.7
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Factors Respondents Total % with
with anaemia respondents anaemia

Weight loss

Pearson chi2 = 5.57 P Value = 0.02

Yes 60 82 73.2

No 117 201 58.2

Food avoidance

Pearson chi2 = 2.22 P Value = 0.14

Yes 79 136 58.1
No 98 147 66.7

Dietary factors

Consumption of meat products
Pearson chi2 = 0.83 P Value = 0.66

Often 82 135 60.7
Occasional 89 137 65.0
Never 6 11 54.6

Consumption of fish
Pearson chi2 = 0.28 P Value = 0.87

Often 171 274 62.4
Occasional 3 4 75.0
Never 3 5 60.0

Consumption of yellow/orange coloured vegetables
Pearson chi2 = 0.54 P Value = 0.76

Often 28 44 63.6
Occasional 79 131 60.3
Never 70 108 64.8

Consumption of green vegetables
Pearson chi2 = 1.18 P Value = 0.28

Often 143 234 61.1
Occasional 34 49 69.4
Never - - -

Table 2(continued). Prevalence of anaemia and potential risk factors

Socio-demographic factor Respondents Total % with
with anaemia respondents anaemia

Consumption of chocolate drinks
Pearson chi2 = 1.58 P Value = 0.45

Often 69 109 63.3
Occasional 41 60 68.3
Never 67 114 58.8

Consumption of tea
Pearson chi2 = 0.09 P Value = 0.95

Often 87 139 62.6
Occasional 83 132 62.9
Never 7 12 58.3

Consumption of coffee
Pearson chi2 = 0.10 P Value = 0.95

Often 48 78 61.5
Occasional 97 153 63.4
Never 32 52 61.5

Consumption of fruits
Pearson chi2 = 4.75P Value = 0.03

Often 141 236 59.8
Occasional 36 47 76.6
Never - - -
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3.1 Dietary Patterns of Respondents

The dietary factors studied were the food
sources and frequency pattern of respondents.
The food sources of interest were those, which
contribute to iron building or its absorption: meat
and fish products, orange/ vyellow coloured
vegetables, green leafy vegetables, fruits and
beverages. The results showed that almost every
participant (96.8%) took fish daily but as high as
(82.7%) never ate snails (Table 3). All
respondents consumed fruits and green
vegetables with the majority, (83.4%) and

(82.7%) respectively eating them at often (daily
to weekly) times. However, the consumption of
yellow/orange (coloured vegetables) as well
meat products was rare among most
respondents (46.3% and 48.4% respectively). A
daily to weekly intake of tea or chocolate was
more among respondents rather than coffee.

3.2 Prevalence and Severity of Anaemia

The greater proportion of respondents, (63%)
was found to be anaemic. The WHO criteria for
describing the severity of the anaemia showed

Table 3. Regression of anaemic status associated with risk factors

Factor Crude OR Confidence interval at (95%) P value
Age (years)

50-59 1

60-69 1.3 (0.7,2.2) 0.39
70-79 1.9 (0.9,4.0) 0.11
80 + 1.9 (0.7,5.3) 0.22
Marital status

Married 1

Not Married 1.4 (0.9, 2.3) 0.17
Level of education

None

Primary+ 11 (0.7,1.7) 0.77
Occupational status

Working 1

Not Working 26 (1.3,5.3) 0.01
Source of income

Business 1

Support 1.9 (1.1, 3.4) 0.02
Wealth quintile

Poorest 1

Poorer 1.2 (0.5, 2.8) 0.62
Poor 1.6 (0.7, 3.7) 0.25
Less Poor 2.4 (1.0, 5.7) 0.05
Least Poor 1.4 (0.6, 3.2) 0.46
Life style factors

Alcohol

Yes 1

No 1.0 (0.6, 1.6) 0.83
Presence of disease condition

Yes 1

No 0.8 (0.5,1.3) 0.30
Use of medication

Yes 1

No 0.8 (0.5, 1.3) 0.40
Prescription of drug

Yes 1

No 0.6 (0.3,1.2) 0.17
Change in eating pattern

Yes 1

No 0.6 (0.3,1.0) 0.04
Weight loss

Yes 1

No 0.5 (0.3,0.9) 0.02
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that most anaemic cases were severe (n=4,1%),
mild (n=89,31%) or moderate (n=89, 31%) in
severity. The prevalence of anaemia was highest
(71.4%) among women of age 80years and older
and of unmarried status (66.0%). Having a non-
working status had a high prevalence of (78.9%)
as well as dependence on family and friends’
support or pension benefits as main source of
income (72.7%). The study found that, the less
poor (73.6%) and those who avoided certain
foods, (66.7%) were anaemic. The presence of
disease conditions, intake of medications
(prescribed /un-prescribed) and the intake of
alcohol did not show any significant difference in
prevalence of anaemia. Majority of respondents
(73.2%) who said they had lost some weight in
the last month had anaemia. The prevalence of
anaemia was high among respondents who
reported that they only ate meat, fish, fruits and
green vegetables occasionally. The same pattern
was noticed for occasional drinkers of chocolate
drinks and coffee.

3.3 Factors Associated with Anaemia

Data obtained from all 283 respondents were
analysed to obtain the factors associated with
anaemia. When factors were subjected to logistic
regression, the following factors were found to be
associated with anaemia at 95% level of
confidence; respondents not working (OR: 2.6
(Cl: 1.3-5.3)) respondents who depended on
family and friends or pension benefits as main
source of income (OR: 1.9 (Cl: 1.1- 3.4));
respondents who had no change in eating
pattern (OR:0. 6(Cl:0. 3- 1.0)); respondents who
reported no weight loss (OR:0. 51(CI:0. 3- 1.0))
and occasional consumption of fruits (OR: 2.2
(Cl:1.1- 4.8)) (see Table 4).

The factors found significant in Table 4 were
subjected to multivariable analysis. The factors
that were not significant were removed from the
model and the remaining factors were re-
modelled. This removal process was repeated
until all factors were significant in the
multivariable analysis. The factors that were
found to be significant in the final model were;
respondents not working at p=0.01, respondents
with no weight loss at p= 0.03 and the occasional
consumption of fruits at p= 0.04 as shown in
Table 5.

4. DISCUSSION

The study sought to determine the factors
associated with women with anaemia in a rural
District close to the capital city of Ghana. The

prevalence of anaemia in the study population
was 63% which compares to a community-based
study carried out in rural areas of Chandigarh in
India [8] and Uganda [9]. Using the WHO criteria
[10] for describing the severity of anaemia, this
study showed that most anaemic cases were
either mild (31.0%) or moderate (31.0%) in
severity. These types of anaemia are usually not
given much clinical attention but could have
serious health consequences and poor outcomes
[11]. The prevalence of anaemia was highest
among women of age 80years and older with
comparatively lower prevalence as the age goes
down to 50years. The increasing incidence of
anaemia with age is supported by the decreased
marrow reserve capacity with decreased
hormonal responsiveness to haematologic stress
[12].

In this study, anaemia was observed to be
associated with respondents’ non-working status
and financial dependence on family and friends
or pension benefits. Women who were not
working were more than two times at risk of
developing anaemia compared to those working.
Similar studies have identified insignificant
association of anaemia and reported financial
independence [8]. Financial independence may
affect the ability to afford healthy meals and
therefore may be at a greater risk of anaemia.
Factors associated with living in poverty such as
an unhealthy environment are the cause of much
ill-health and are compounded by ignorance,
illiteracy, taboos and beliefs. The experience of
ill-health in turn exacerbates household poverty
due to loss of income and the cost of health care.
This situation results in a vicious cycle.

Though the prevalence of anaemia was higher in
respondents who were educated, (primary
education and above), there was no association
between anaemia and level of education.

Unlike other studies [9,13], this study found that
the presence of disease conditions, intake of
medications (prescribed /unprescribed) and the
intake of alcohol did not show any significant
difference in prevalence of anaemia. Mugisha et
al. [9] had observed that the odds of anaemia
were higher in those who had drunk alcohol in
the past year compared to those who had not.

Fewer respondents who reported that they were
eating less in the last month gave loss of appetite
and general ill health as reasons for this change.
Reports of possible weight loss in the last month
were also reported with the majority having
anaemia. Moreover a change in eating pattern
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and weight loss were significantly associated
with anaemia. Maintenance of healthy eating
pattern and weight significant could serve as
protective factors against anaemia.
Consequently, women would benefit from
strategies that could improve appetite and good
health.

Risk of anaemia was significantly associated with
the frequency of fruit intake. Women who ate

fruits occasionally (monthly or longer) were twice
more likely of having anaemia as compared to
those who took fruits often (at least weekly).
Moreover, the consumption of fruits if less
frequent put these women at 2.13 times at risk of
anaemia compared to those who have at least
weekly consumption. Vitamin C has been known
to play an important role in the absorption of iron
[14].

Table 4. Bivariate regression analysis of anaemia status and associated risk factor

Factor Crude OR 95% C.I. P-value

Food avoidance

Yes 1

No 1.4 (0.9,2.3) 0.14

Dietary factors

Consumption of meat products

Often 1

Occasional 1.2 (0.7, 2.0) 0.47

Never 0.8 (0.2,2.7) 0.69

Consumption of fish

Often 1

Occasional 1.8 (0.2, 17.6) 0.61

Never 0.9 (0.2, 5.5) 0.91

Consumption of yellow/orange coloured vegetables

Often 1

Occasional 0.9 (0.4,1.8) 0.70

Never 1.1 (0.5,2.2) 0.89

Consumption of green vegetables

Often

Occasional 1.4 (0.7, 2.8) 0.28

Never - - -

Consumption of chocolate drinks

Often 1

Occasional 1.3 (0.6, 2.4) 0.51

Never 0.8 (0.5, 1.4) 0.49

Consumption of tea

Often 1

Occasional 1.0 (0.6, 1.7) 0.96

Never 0.8 (0.3, 2.8) 0.77

Consumption of coffee

Often 1

Occasional 1.1 (0.6, 1.9) 0.78

Never 1 (0.5,2.1) 1

Consumption of fruits

Often 1

Occasional 2.2 (1.1, 4.6) 0.03

Never - - -
Table 5. Final multivariable analysis

Risk factors Adjusted OR 95% C.I P value

Not working 2.49 (1.2,5.1) 0.01

No Weight Loss 0.52 (0.3,0.9) 0.03

Occasional consumption of fruits 2.13 (1.0, 4.5) 0.04
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Iron, an important component of blood is known
to be predominant in meat, poultry, fish, fruits,
grains and vegetables. In this study however, the
risk of anaemia was not different among
respondents who ate some of the foods often
and those who had them occasionally. It has
been observed that anaemia-associated nutrient
inadequacies are not uncommon in  women
regardless of race/ethnicity and added that single
nutrient inadequacy is associated with a
significant increase in risk of developing anaemia
[15].

The maintenance of adequate body weight by
respondents significantly prevented against
anaemia compared to women who had lost
weight. Beena et al. [16] supported encouraging
women to eat adequately during age and avoid
weight loss practices. Respondents in this study
will benefit from nutrition counselling. They
should be encouraged to resort to the available
foodstuffs such as fish and green leafy
vegetables that are abundant in such rural
settings and are good source of iron.

The study was without limitations. The study
would have benefited from a prospective cohort
study in identifying the lifestyle factors associated
with anaemia. However, this cross sectional
study could provide useful background data for
future research.

5. CONCLUSION

The risk factors associated with anaemia among
women in the study area were poor intake of
fruits and non-working status. There is the
therefore the need to intensify education on
healthy eating, including daily intake of fruits.
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