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ABSTRACT

Background: Eighty six per cent of Ghanaians have
access to improved water sources. However, one in
every four people living in rural communities in
Ghana does not have access to a dependable and safe
water source. When clean safe water sources are not
available, households and communities rely on nearby
unprotected streams, wells, rivers and springs where
the quality and safety cannot be guaranteed. As a
result, families and communities become susceptible
to diarrhoea and other diseases that have a negative
impact on community health and productivity. This
paper investigates determinants of sources of
domestic water used by households in southern rural
Ghana

Methods: Socio-demographic factors of
100,634heads of households from 2 districts that form
the catchment area of the Dodowa Health and
Demographic Surveillance System from 2006 to 2013
were analyzed. The associations between the
household’s socio-demographic factors and source of
water were explored using logistic regression.

Results: Gender of household head, level of
education, socioeconomic status, marital status,
household size and occupation of household head are
associated with the type of domestic water used by
households.

Conclusion: Socio-demographic factors of household
heads are the strong determinants of the type of
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domestic water used by households in rural settings in
Ghana.
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Background

Water is an important component of life, and its
availability and quality are crucial. Although domestic
water consumption accounts for only 7% of the total
water use in Africa, the benefits related to an
improved water supply, such as effects on health, time
saving and high productivity, are significant [1, 2].

The United Nations Millennium Development Goals
(MDGs) include Target 7c, to halve the proportion of
the population without sustainable access to safe
drinking-water between 1990 and 2015[3]. The Joint
Monitoring Program for Water Supply and Sanitation
(JMP) of the World Health Organization (WHO) and
the United Nations Children’s Fund (UNICEF)
reported progress towards meeting this goal in
2010[4] and the corresponding MDG indicator was
the proportion of households using water from an
improved source [3]. The sources of water are
classified by JMP as improved or unimproved as
shown in Table 1 and according to whether they are
protected from outside contamination  [4].
Unprotected springs and dug wells, carts with small
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tanks, tanker trucks, and surface water are considered
unimproved by some researchers[5].

Using this classification, WHO and UNICEF estimate
that 5.8 billion people used improved sources in 2010,
with an estimated 783 million using unimproved
water sources [4].

Table 1:JMP Classification of drinking-water
source types as improved or unimproved [4].

Unimproved drinking- | Unprotected dug  well,
water source unprotected spring, cart
with small

tank or drum, surface water
(e.g. river, dam, lake, pond,
stream, canal or irrigation
channel) and bottled water.

Improved  drinking-
water source (piped
to dwelling, plot or
yard)

Piped water connection
located inside the user’s
dwelling, plot or yard.

Improved
water source
(other sources)

drinking- | Public taps or standpipes,
‘sachet’ water, tube wells or
boreholes, protected dug
wells, protected springs and

rainwater collection.

By the end of 2011, 89% of the world population used
an improved drinking-water source, and 55% enjoyed
the convenience and associated health benefits of a
piped supply on their premises [6]. An estimated 768
million people did not use an improved source for
drinking-water in 2011, this included 185 million who
relied on surface water to meet their daily drinking-
water needs [6]. Urban drinking-water coverage has
remained high over the past two decades. Of the 2.1
billion people who have gained access to improved
sources of drinking-water since 1990, 83% of the
population without access to an improved drinking-
water source lived in rural areas by the end of
2011[6]. Over 70% of the global progress made in
access to improved sources of drinking-water has
been achieved through gaining access to piped
drinking-water on premises|[6].

A joint WHO/UNICEF report on progress on
sanitation and  drinking-water ~ warned  that
approximately 2.4 billion people — one-third of the

world’s population would remain without access to
improved sanitation in 2015 [6].

It has been shown that, for a household to fully
benefit from an improved water supply, it must have
access to safe and reliable water sources indoors.
While this is almost always available in developed
countries, such access is far from a reality in
developing countries especially in rural areas in
Africa [2].

The burden of caring for family members who are ill
with waterborne diseases and going to collect water
often falls on female members of the household [7],
and in Sub-Saharan Africa, rural women and young
girls bear the brunt of spending six (6) hours
dailywalking long distances tofetchwater for their
households which takes time away from their families
and other productive activities [8].

The lack of safe water, basic sanitation, and good
hygiene practices is the third most significant risk
factors for poor health in developing countries [9]
hence, improving access to water supply and
sanitation is  essential  for  socio-economic
development, poverty reduction and for human
dignity[10].

Eighty six per cent of Ghanaian household members
have access to improved water sources.However,
wide variations exist between areas of residence[11].
One in four people living in rural communities in
Ghana do not have access to an improved and
dependable water source[11l]. There are many
challenges that families face in their pursuit to access
improved water. The daily need to fetch water, which
includes walking long distances, takes time away
from both family and productive activities. Often, it is
women and young girls who bear the brunt of this
work. When clean safe water sources are not
available, households and communities rely on nearby
unprotected streams, wells, rivers and springs where
the quality and safety of the water cannot be
guaranteed[11]. As a result, families and communities
become susceptible to diarrhoea and other diseases
that have a negative impact on community health and
productivity[12, 13].The factors that determine
sources of domestic water used by households in rural
southern Ghana are investigated below.

Method
This paper analyzes socio-demographic factors of
100,634 heads of households from the 2 districts that

@ NTSRD | Available Online @ www.ijtsrd.com | Volume —1 | Issue —5 | July-Aug 2017

Page: 1198



International Journal of Trend in Scientific Research and Development (IJTSRD) ISSN: 2456-6470

formed the catchment area of the Dodowa Health and
Demographic Surveillance System from 2006 to
2013. The surveillance system has been following
households and individuals in the two districts
(Ningo-Prampram and  Shai-Osudoku  districts)
located in southern Ghana since 2005. Univariable
and multivariable  associations  between  the
household’s socio-demographic factors and their
primary source of water were also explored using
logistic regression.

Study Area

Data for this study were extracted from the Dodowa
Health and Demographic Surveillance System
(DHDSS) site database. The DHDSS is located in the
south-eastern part of Ghana and operates within the
boundaries of the Shai-Osudoku and Ningo-
Prampram districts[14]. The DHDSS site lies between
latitude 5° 45’ south and 6° 05’ north and longitude 0°
05" east and 0° 20" west. It is approximately 41 km
from the national capital, Accra[14-16].The two
districts carry a population of 115,754 people in 380
communities in 23,647 households covering a total
land area of 1,442 square kilometres. The inhabitants
are predominantly subsistence farmers, fishermen and
vendors[15, 16]. Road networks in the DHDSS are
usually inaccessible during the wet seasons, making
access to health and other services a challenge. The
districts have 22km of the Lower Volta River running
through them, the river continues along the Northern
boundary to the Eastern boundaries. The rainfall
pattern is bimodal with a major rainy season between
April and June and a minor rainy season in
September. The average temperature and humidity are
29°C and 75%, respectively [14]. The main economic
activities undertaken in the districts are subsistence
farming, fishing and vending [14-16]. Fishing
activities are concentrated along the bank of the Volta
River in the north and along a 37km stretch on the
coastline of the Gulf of Guinea in the south [14].

The DHDSS visits every household in the
demographic surveillance area twice per annum to
collect data on demographic, migratory and other
health indicators[15, 16]. Health care service in the
DHDSS is provided by hospitals, health centres,
CHPS zones, private facilities, clinics, maternity
homes, mission clinics and quasi government clinics.

Study Population

The study population comprised of household heads
that were resident in the DHDSS from the 1% January
2011 to 31° December 2013.

Ethical Consideration

Data collection procedures and the quality assurance
of DHDSS were approved by the Ethical Committee
of Ghana Health Service, Institutional Review Board
of Dodowa Health Research Centre (DHRC) and
INDEPTH Network. The use of data for this study
was authorized by management of DHRC and no
identifying information was used.

Outcome and Eposure Variables

The outcome variable for this study is type of
domestic water, which is binary recorded as: 1
“improved” and O“uniproved”.From the available
data, six (6) exposure variables were selected which
were based on available literature and the potential to
influence the type of domestic water used by
households. These explanatory variables include:
gender of household head, level of education,
occupation, marital status, household size, and
socioeconomic status (wealth index).

The wealth index is a proxy measure of a household’s
long term standard of living; it is based on social
status, asset ownership, and availability of utilities,
among others. The index measures were combined
into a wealth index, using weights derived through
principal component analysis (PCA)[17]. The proxies
from the PCA were divided into five quintiles;
poorest, very poor, poor, less poor and least poor.

Results

Table 1 provides the descriptive information on the
socio-demographic  characteristics of the study
participants. The majority of the study participants
(59.85%) were males while 40.15% were females.
The majority of the study participants (75.18%) were
of Ga-Dangme ethnic group while 15.46% were
Ewes. The other ethnic groups contributed very small
proportions to the ethnic make-up of the study
participants. Just over a third of the participants
(36.97%) had no education, 35.44% had junior
secondary school education and 14.38% and 13.16%
had senior secondary and primary school levels of
education respectively. While farmers, traders and
artisans contributed 47.43%, 17.28% and 14.57% of
the occupation categories respectively, other
categories of occupation contributed only smaller
proportions. While half of the study participants were
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married (48.95%), 28.70% and 12.93% were co-
habiting and widowed respectively and 9.42% were
single.

The majority of the participants (67.99%) had a
household of less than five (5) members and 32.01%
had a household size equal to five or more.

While more than half of the households studied
(58.26%) use piped water outside their homes,
16.17% and 12.22% of them depend on piped water in
their homes and rivers, lakes or ponds respectively as
their main source of domestic water as shown in
figure 1.

Combinations

2.46%

Rain Water
0.09%

Well/Borehole
5.58%

Others
0.18%

Figure 1: Distribution of source of water used by household

The results revealed that a high proportion of households (74.44%) in the study area have access to improved
sources of water. Figure 2 show that there has been a significant increase in the use of improved sources of
water by households between the years 2006 and 2013.
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Figure 2: Distribution of type of domestic water used by households each year

Table 1: Socio-demographic characteristics of study participants

~ Frequency Proportion (%)
Gender
Female 40400 40.15
Male 60234 59.85
Ethnicity
Ga-Dangme 75654 75.18
Akan 5026 4.99
Ewe 15563 15.46
Northern 3831 3.81
Other 560 0.56
Education
No education 37209 36.97
Primary 13247 13.16
Junior secondary school 35668 35.44
Senior secondary school and | 14471 14.38
above
Others 39 0.04
Occupation
Unemployed 5994 5.96
Farmer 47729 47.43
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Artisan 14662 14.57
Trader 17389 17.28
Civil servant 5161 5.13
Fisherman 5402 5.37
Other 4297 4.27
Marital status

Single 9480 9.42
Married 49259 48.95
Cohabiting 28879 28.7
Widowed 13016 12.93
Household size

Less than five 68426 67.99
Equal to five or more 32208 32.01

Table 2 shows the adjusted and unadjusted odd ratio of determinants of unimproved source of water used by
households. The results show that the gender of the household head is significantly associated with the use of
unimproved sources of water by households such that, male headed households are 96% less likely to use
unimproved sources of water compared to female headed households in the unadjusted model (OR: 0.96,
95%C1:0.93-0.99). In the adjusted model, gender is still significantly associated with a household’s use of
unimproved sources of water such that male headed households are 11% more likely to use unimproved sources
of water (OR:1.11, 95%CI: 1.07-1.15) after adjusting for level of education, occupation, marital status,
household size and socioeconomic status. Household heads’ level of education is significantly associated with
the type of water used in the household such that, the odds of using unimproved sources of water reduces with
the increasing level of education of the household head.

Household heads with Primary, Junior High School (JHS), and Senior High School (SHS) levels and above of
education are 80%, 66%, and 38% less likely to used unimproved sources of water respectively compared with
those with no education (OR:0.80, 95%CI:0.77-0.84, OR:0.66, 93%C1:0.64-0.69, OR: 0.38,95%C]1:0.36-0.40).
The same pattern of significant association between household heads’ level of education and unimproved
sources of domestic water is observed after adjusting for other explanatory variables as indicated in Table 2.

The results further showed that, in the adjusted and the unadjusted model, the occupation of the household head
is significantly associated with the type of domestic water used by households. In the unadjusted model,
household heads who are married, cohabiting and widowed are 36%, 17% and 14%, more likely to use
unimproved sources of water compared to those who are single respectively (OR:1.36, 95%Cl:1.29-1.43,
OR:1.17, 95%ClI:1.11-1.24, OR:1.14, 95%CI:1.07-1.21). After adjusting for other explanatory variables,
married household heads are 19% more likely to have their households use unimproved sources of water (OR:
1.19, 95%ClI: 1.12-1.25) while widowed household heads are 85% less likely to used unimproved sources of
water (OR: 0.85, 95%CI: 0.80-0.91) compared to household heads who are single.

The results further showed that, households with sizes of five (5) or more are 18% more likely to use
unimproved sources of water compared to those with sizes of less than five (OR:1.18, 95%CI:1.15-1.22) in the
unadjusted model. After adjusting for other explanatory variables, household size is associated with the use of
unimproved sources of water used such that a household size of five or more are 3% less likely to use
unimproved sources of water compared to a size of less than five (OR:1.03,95%CI:1.00-1.07).

Furthermore, household socioeconomic status is significantly associated with type of domestic water used such
that the odds of using unimproved sources of water by households are reduced with increasing socioeconomic
status. Households in the poorer socioeconomic status are 13% more likely to use unimproved sources of water
compared to those in the poorest category in the unadjusted model (OR: 1.13, 95%CI: 1.08-1.18). Households
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in the poor, less poor, and least poor categories are 85%, 43% and 23% less likely to use unimproved sources of
water compared to those in the poorest category (OR:0.85,95%CI:0.82-0.89, OR:0.43, 95%CI:0.41-0.46,
OR:0.23, 95%CI:0.22-0.25) respectively.

Finally, after adjusting for gender, education, occupation, marital status and household size, the household
socioeconomic status is significantly associated with the type of domestic water used. While poorer households
are 15% more likely to use unimproved sources of water (OR: 1.15, 95%CI: 1.10-1.20), poor, less poor and
least poor households are 91%, 41%, and 28% less likely to use unimproved source of water respectively
compared to those in the poorest category (OR: 0.91, 95%CI: 0.87-0.95, OR: 0.49, 95%CI: 0.46-0.51, OR:
0.25, 95%CI: 0.26-0.30).

Table 2: Unadjusted and adjusted odd ratios of determinants of unimproved sources of domestic water
used by households

OR | P-Value (95% CI) OR | P-Value (95% CI)
Gender
Female 1.00 1.00
Male 0.96 | 0.009 (0.93-0.99)F 1.11 | <0.001 (1.07 - 1.15)7
Education
No Education 1.00 1.00
Primary 0.80 | <0.001 (0.77 - 0.84)F 0.87 | <0.001 (0.83-0.91)}
Junior secondary school 0.66 | <0.001 (0.64 - 0.69)F 0.83 | <0.001 (0.80 - 0.86)F
Senior secondary school and | 0.38 | <0.001 (0.36 - 0.40)} 0.68 | <0.001 (0.64 - 0.72)+
above
Other 0.18 | 0.005 (0.06 - 0.59)F 0.41| 0.143(0.13-1.35)F
Occupation
Unemployed 1.00 1.00
Farmer 1.95 | <0.001 (1.82 - 2.08)T 1.62 | <0.001 (1.51 - 1.74)F
Artisan 1.01 | 0.885 (0.93 - 1.09) 1.25 | <0.001 (1.15 - 1.35)7
Trader 1.28 | <0.001 (1.19 - 1.38)F 1.25 | <0.001 (1.16 - 1.34)T
Civil servant 0.72 | <0.001 (0.65 - 0.80)F 1.31 | <0.001 (1.18 - 1.46)T
Fisherman 0.85 | 0.001 (0.77 - 0.94)F 0.87 | 0.006 (0.79 - 0.96)1
Other 1.25 | <0.001 (1.14 - 1.38)F 1.55 | <0.001 (1.40- 1.71)7
Marital status
Single 1.00 1.00
Married 1.36 | <0.001 (1.29 - 1.43)7 1.19 | <0.001 (1.12 - 1.25)F
Cohabiting 1.17 | <0.001 (1.11 - 1.24)} 1.00 | 0.977 (0.94 - 1.06)
Widowed 1.14 | <0.001 (1.07 - 1.21)} 0.85 | <0.001 (0.80-0.91)F
Household size
Less than five 1.00 1.00
Equal to five or more 1.18 | <0.001 (1.15 - 1.22)F 1.03 | 0.043 (1.00 - 1.07)¥
Socio Economic Status
Poorest 1.00 1.00
Poorer 1.13 | <0.001 (1.08 - 1.18)F 1.15 | <0.001 (1.10 - 1.20)F
Poor 0.85 | <0.001 (0.82 - 0.89)F 0.91 | <0.001 (0.87 - 0.95)F
Less Poor 0.43 | <0.001 (0.41 - 0.46)F 0.49 | <0.001 (0.46 - 0.51)F
Least Poor 0.23 | <0.001 (0.22 - 0.25)F 0.28 | <0.001 (0.26 - 0.30)F
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Discussion

The finding that 80.22% households had access to
improved sources of water in 2013 is comparable to
the national figures of 80%, 76.4% and 75.3%
reported by other studies in 2011, 2010 and 2000
respectively[11, 18, 19]. A significant proportion of
households (12.22%) still depends on rivers, lakes, or
ponds as their main source of water which is an
increase of 4.2% from the 8% that was reported in the
2010 Ghana Population and Housing Census (PHC).
[18].

The finding of this paper which suggests that male
headed households are more likely to use unimproved
source of water conforms with a Cameroon study [20]
but contravened the finding of other studies[21-24]
which suggested that female-headed households may
not have the money, resources, power, or confidence
to ensure that their improved water needs are met.

The significant association between household heads
level of education and type of water source used by
households in this study conforms with the findings of
other studies [24-28]as higher educational attainment
leads to the higher socioeconomic status of household
heads which is closely linked with the affordability of
services such as water from improved sources by
households.

The significant association between occupation of
household head and the type of water used by
households has also been established by other
studies[24, 26]. The occupation of the household head
may influence the households income and hence the
amount of money available to spend on water.

There is a statistically significant association between
household size and the use of improved sources of
water. This relationship has been highlighted in other
studies [20, 29].

The study found a significant association between
household head’s marital status and the type of water
used by a household. This finding is similar to another
study which found marital status to be a significant

determinant of farmers’ choice of water source in
Nigeria[30].

Household socioeconomic status which is a proxy for
ability-to-pay is a significant determinant of the type
of water used in households. Higher socioeconomic
status reduces the odds of a household’s use of
unimproved water sources. This is consistent with a

study in Niger where it was found that the rich are
more likely to have piped water in their
residences[31]. The finding is similar to a study in
Jordan which reported that household income is a
significant predictor of per capita water demand [32].
In Ghana, a significant statistical relationship between
income and access to safe/portable water has been
established[33]. However, our result diverges with
another Ghanaian study which established a
significant inverse relationship between income and
improved water source[34].

The major strength of this study is the use of data
from the Health and Demographic Surveillance
System which longitudinally follows-up the entire
population of the study area [15] hence the
generalizability of the findings to the whole
population.

Conclusion

Although households’ access to improved water
increased from 64.43% in 2006 to 80.22% in 2013, a
significant proportion (12.22%) still depends on
rivers, lakes, or ponds as their main source of
domestic water.

Socio-demographic factors of household heads
(gender, level of education, occupation, marital status,
household size, and socioeconomic status) are strong
determinants of the type of domestic water used by
households in rural settings in Ghana.

Future social interventions in the study area must be
aimed at bridging the gap between the poor and least
poor households and to improving the level of
education in these communities is recommended.
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