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Abstract
Introduction Even though childhood diarrhea is treated with a simple treatment solution, it continues to be one of 
the leading causes of under-five child mortality and malnutrition globally. In resource-limited settings such as Sub-
Saharan Africa (SSA), the combination of oral rehydration salts (ORS) and zinc is regarded as an effective treatment for 
diarrhea; however, its utilization is very low. The purpose of this study was to determine the proportion and associated 
factors of co-utilization of ORS and zinc among under-five children with diarrhea in SSA.

Methods The proportion and associated factors of co-utilization of ORS and zinc among under-five children with 
diarrhea in SSA were determined using secondary data analysis of recent Demographic and Health Surveys (DHS) 
of 35 SSA countries. The study included a total of 44,341 under-five children with diarrhea in weighted samples. A 
generalized linear mixed-effects model with robust error variance was used. For the variables included in the final 
model, adjusted prevalence ratios (aPR) with 95% confidence intervals (CI) were estimated. A model with the lowest 
deviance value were considered as the best-fitted model.

Result The pooled proportion of co-utilization of ORS and zinc for the treatment of diarrhea among under five 
children in SSA countries was 43.58% with a 95% CI (43.15%, 44.01%). Sex of the child, maternal age, residence, 
maternal educational and employment status, wealth index, media exposure, perceived distance to health facility 
and insurance coverage were statistically significant determinants of ORS and Zinc co-utilization for treating diarrhea 
among under five children in SSA.
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Background
Diarrhea is defined as the passage of three or more loose 
or watery stools in a day, which may differ from a child’s 
normal bowel movements in terms of frequency, consis-
tency, or volume [1]. Childhood diarrhea, despite hav-
ing a simple treatment solution, remains a leading cause 
of under-five mortality and malnutrition worldwide [2]. 
According to the 2017 report by the World Health Orga-
nization (WHO), diarrheal disease results in the deaths 
of approximately 525,000 children under the age of five 
each year [3], 60% of these deaths occur in 10 countries 
of Asia and Africa: Bangladesh, Democratic Republic of 
Congo, Ethiopia, India, Kenya, Niger, Nigeria, Pakistan, 
Tanzania, and Uganda. Diarrhoea, a condition associated 
with high-risk variables such as malnutrition, contami-
nated water sources, and a lack of access to treatment, 
remains a significant public health concern in low and 
middle-income countries (LMICs). Despite advances in 
medical science, the fatality rate associated with diar-
rhoea in LMICs remains high. The complex interplay of 
health, environmental, and socio-economic factors in 
these regions exacerbates the morbidity and mortality 
associated with diarrhoea, contributing to its continued 
prevalence [2].

To achieve the Sustainable Development Goal (SDG) 
of preventing preventable maternal and child deaths, it is 
imperative to prioritize the treatment of diarrhoea. Cur-
rent global health statistics indicate that diarrhoea is a 
leading cause of death among children below the age of 
five, and it also has adverse effects on child’s health out-
comes. As such, an unwavering focus on diarrhoea treat-
ment is crucial in attaining the SDG targets [4]. Oral 
Rehydration Salts (ORS) and zinc are two cost-effective 
and highly efficacious treatments for diarrhoea. Accord-
ing to recent estimates, these treatments have the poten-
tial to avert up to 93% of diarrhoea-associated deaths. 
Consequently, the WHO and the United Nations Chil-
dren’s Fund (UNICEF) have recommended the combined 
use of ORS and zinc to ensure optimal diarrhoea man-
agement [5, 6]. ORS is a crucial intervention in the man-
agement of diarrhea as it replenishes lost fluids and salts. 
Zinc supplementation, on the other hand, has been dem-
onstrated to reduce the duration and severity of diarrhea 
episodes, thus mitigating the risk of recurrence in the 
short-term. Therefore, the complementary use of these 
two interventions can significantly improve the clinical 

outcomes of patients with diarrhea. Despite being a life-
saving treatment for diarrhea, the use of ORS remains 
critically low worldwide [2]. According to a 2017 report 
by UNICEF, less than half (44%) of the children under 
the age of five in LMICs received ORS, and fewer than 
7% were treated with zinc. Unfortunately, many of these 
countries have high rates of mortality caused by diarrhea. 
By increasing access to these life-saving treatments, a sig-
nificant number of deaths could be prevented [7].

Two studies conducted in Nepal and Kenya have 
revealed that a comparatively low proportion of primary 
caregivers administer zinc to manage diarrhea to their 
sick children. Specifically, the studies found that only 
15% and 18% of primary caregivers in Nepal and Kenya, 
respectively, utilize zinc as a means of treating diarrhea 
[8, 9]. The management of diarrhea in accordance with 
the World Health Organization’s (WHO) guidelines, 
which includes the use of oral rehydration therapy, zinc, 
and continued feeding with increased frequency, is not 
widely practiced in Africa. The prevalence of this recom-
mended approach remains low, ranging from 17% in Cote 
d’Ivoire to 38% in Niger [10]. In Ethiopia, 46% and 33% of 
under-five children with diarrhea received oral rehydra-
tion therapy and zinc respectively and only 17% received 
a combination of these [11].

A limited number of studies have identified factors that 
contribute to ORS and Zinc co-utilization among under-
five children with diarrhea. These factors include mater-
nal age, child age, child sex, maternal educational level, 
father’s educational level,  economic status, media expo-
sure, residence, distance to health care facility and health 
insurance coverage [12–16].

Despite the benefits of using both ORS and zinc in 
treating diarrhea among children under of five, no studies 
have been conducted to determine their prevalence and 
associated factors in SSA. This study is the first of its kind 
to determine the extent and factors associated with the 
combined use of ORS and zinc in the region. The findings 
can serve as a baseline for government officials and poli-
cymakers to devise interventions aimed at improving the 
utilization of ORS and zinc.

Methods
Data source and study setting
This study was based on the most recent Demographic 
and Health Survey (DHS) data of 35 SSA countries. 

Conclusion Only less than half of under-five children with diarrhea in SSA were treated with a combination of ORS 
and zinc. Thus, strengthening information dissemination through mass media, and community-level health education 
programs are important to scale up the utilization of the recommended combination treatment. Furthermore, 
increasing health insurance coverage, and establishing strategies to address the community with difficulty in 
accessing health facilities is also crucial in improving the use of the treatment.

Keywords Diarrhea, Multilevel analysis, ORS and zinc co-utilization, Sub-saharan Africa, Under-five children



Page 3 of 10Seifu et al. BMC Public Health         (2024) 24:1329 

DHS is a nationally representative survey routinely con-
ducted every five years and collects data on basic health 
indicators like mortality, morbidity, fertility, and mater-
nal and child health-related characteristics. The survey 
used a two-stage stratified sampling technique to select 
the study participants. In the first stage, Enumeration 
Areas (EAs) were randomly selected based on the coun-
try’s recent population and using the housing census as 
a sampling frame, households were randomly selected in 
the second stage. Each country’s survey consists of differ-
ent datasets including men, women, children, birth, and 
household datasets. For this study, the study population 
were mothers/ care givers of under five children, thus, we 
used the kids Record dataset (KR file).

Source and study population
The source population of this study was all under-five 
children with diarrhea in SSA. The study population 
was all under-five children with diarrhea within the last 
two weeks preceding the survey. In the current study, a 
weighted sample of 44,341 children of under-five age 
were considered for final analysis.

Detailed information about DHS methodology can 
be found from the official database https://dhsprogram.
com/Methodology/index.cfm.

Study variables and definitions
Dependent variable
The co-utilization of ORS and zinc for the treatment of 
childhood diarrhea was dichotomized as “yes = 1” if the 
child uses both ORS and zinc for the treatment of child-
hood diarrhea and “no = 0” if the child does not use both 
ORS and zinc for the treatment of childhood diarrhea.

Independent variables
The independent variables were classified as commu-
nity and individual-level variables. Sub-Saharan African 
region (East, West, Central, and South African regions), 
distance to the health facility and place of residence 
(urban or rural) were considered as community-level fac-
tors. Individual-level factors were maternal age, educa-
tional status of the mother, working status of the mother, 
number of under-five children, family size, wealth status, 
media exposure, sex of household head, health insurance, 
sex of the child, being twin, weight of the child at birth, 
birth order, and birth interval.

Media exposure: was created from three variables (fre-
quency of listening to the radio, watching television, and 
reading newspapers or magazines). In this study, women 
who listened to radio or watched television or read news-
paper/magazine at least once in a week were considered 
as having exposure to media (coded “Yes”) and otherwise 
labeled as not having media exposure (coded “No”).

Data management and statistical analysis
Data extraction, coding, and analysis were done using 
Stata version 17 statistical software. The weighted data 
were used for analysis to restore the representativeness 
of the data. Since the DHS data has a hierarchical nature, 
the Intra-class Correlation Coefficient (ICC) was esti-
mated to assess the clustering effect. The ICC indicated 
that there was a significant clustering effect (ICC > 10%). 
This study was a cross-sectional study and the prevalence 
of co-utilization of ORS and zinc was greater than 10%, 
and if we report the odds ratio, it could overestimate the 
association between co-utilization of ORS and zinc and 
the independent variables. In such cases, the prevalence 
ratio is the best measure of association, and therefore, 
multilevel Poisson regression analysis with robust vari-
ance was fitted to identify predictors of co-utilization 
of ORS and zinc among under five children. Variables 
with a p-value < 0.2 in the bi-variable multilevel Poisson 
regression analysis were considered for the multivariable 
analysis.

Four models were constructed for the multilevel Pois-
son regression analysis. The first model was a null model 
without explanatory variables to determine the extent of 
cluster variation in co-utilization of ORS and zinc. The 
second model was fitted with individual-level variables, 
the third with community-level variables, and the fourth 
with both individual and community-level variables at 
the same time. Because the models were nested, the devi-
ance (-2Log-Likelihood Ratio (LLR)) was used to com-
pare them, and the model with the lowest deviance was 
the best-fitted model for the data. Finally, the Adjusted 
Prevalence Ratio (APR) with its 95% confidence interval 
(CI) was reported, and variables with p value < 0.05 in the 
multivariable analysis were considered as significant pre-
dictors of co-utilization of ORS and zinc among under-
five children.

Ethical consideration
Permission to access the data used in this study was 
obtained from a measure demographic and health survey 
through an online request from http://www.dhsprogram.
com. The data are publicly available from the program’s 
official database.

Results
Study participant characteristics
The present study incorporates a total weighted sample 
of 44,341 children under the age of five, who had diar-
rhea within the preceding two weeks prior to the survey. 
Out of all the children surveyed, 52.49% were male and 
72.83% lived in rural areas. Additionally, 46.34% of the 
children were from poor households and 60.29% had 
mothers who did not receive formal education. A large 

https://dhsprogram.com/Methodology/index.cfm
https://dhsprogram.com/Methodology/index.cfm
http://www.dhsprogram.com
http://www.dhsprogram.com
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majority of the children (94.95%) did not have health 
insurance coverage (Table 1).

Random effect and model comparison
The study assessed the presence of clustering effect using 
the Intraclass correlation coefficient (ICC), and model 
comparison was done using deviance. The ICC in the null 
model was 15.5%, indicating that about 15.5% of the total 
variation in Co-utilization of ORS and zinc was attribut-
able to unmeasured or unmeasurable factors (random 
effects), and this variation was significant. Regarding 
model comparison, the final model (a model with lower 
deviance) was the best-fitted model (Table 2).

Proportion and determinants co-utilization of ORS and 
zinc among under-five children with diarrhea
The pooled proportion of ORS and zinc co-utilization for 
the treatment of diarrhea among under five children in 
Sub-Saharan Africa was 43.58% with a 95% CI (43.15%, 
44.01%). Cote di viorie had the lowest proportion of Co-
utilization (17.3%; 95% CI (14.98%, 19.28%)) whereas 
Sierra Leone had the highest (87.94%; 95%CI (85.27%, 
90.61%)) (Fig. 1).

In the final multivariable multilevel robust Poisson 
regression model; sex of the child, age and educational 
status of the mother, wealth status, media exposure, 
health insurance coverage were individual level vari-
ables while residence, distance to health facility and SSA 
region were community level variables found to be sta-
tistically significant (P ≤ 0.05) determinants of ORS and 
Zinc Co-utilization.

The proportion of ORS and Zinc Co-utilization for 
female children were 44.50% lower as compared to male 
children (aPR = 0.96, 95% CI; 0.94, 0.98). Mothers who 
reside in rural residencies were found to had a 4% (aPR = 0 
0.96, 95% CI; 0.92, 0.99) decrease proportion of ORS and 
zinc co-utilization for the treatment of diarrhea. moth-
ers whose age were between 15 and 19, 20–24 and 25–29 
had 8%, 9% and 9% higher proportion of ORS and Zinc 
co-utilization for their children, respectively. Compared 
to children from non-educated mothers, those children 
born from mothers with formal education had 9% higher 
proportion of ORS and Zinc Co-utilization (aPR = 1.09, 
95% CI; 1.06, 1.12). Similarly, children from middle and 
rich households had 45.89% and 49.07% higher propor-
tion of ORS and Zinc Co-utilization respectively. Fur-
thermore, children from households which has a health 
insurance coverage had 11% higher proportion of ORS 
and Zinc Co-utilization compared to their counter-
parts (aPR = 1.11, 95% CI; 1.05, 1.17) (Table 3). Mothers 
who had media exposure and who perceived distance to 
health facility is not a big problem had 8% (aPR = 1.08, 
95% CI: 1.05, 1.11) and 7% (aPR = 1.07, 95%CI: 1.04, 1.10) 
higher proportion of co-utilization for the treatment of 

diarrhea for their under five children, respectively. Moth-
ers who reside in eastern and southern Africa had 28% 
(aPR = 1.28, 95% CI: 1.22, 1.35) and 73% (aPR = 1.73, 95% 
CI: 1.64, 1.82) higher prevalence ORS and zinc co-utiliza-
tion, respectively.

Discussion
According to the current study, the proportion of ORS 
and zinc co-utilization for the treatment of diarrhea 
among children under the age of five in SSA was 43.58% 
with considerable variation across countries. Sex of the 
child, maternal age, residence, maternal educational and 
employment status, wealth index, media exposure and 
insurance coverage, distance to health facility were statis-
tically significant determinants of ORS and Zinc co-uti-
lization for treating diarrhea among under five children 
in SSA.

In this study, compared to younger mothers, mothers 
aged 20 to 34 were more likely to utilize ORS and zinc 
for their diarrheal under-five children, this is in line with 
a study done in Nigeria [17]. This could be explained by 
life-history theory, which states that as the reproduc-
tive value decreases with age, investment in child health 
should increase [18]. It is a fact that older mothers are 
less likely to have more children [19]. Consequently, they 
tend to prioritize their current children’s health and seek 
appropriate treatment for their diarrheal child rather 
than future reproduction [20].

Compared to male children, female children were less 
likely to receive ORS and zinc combined treatment for 
diarrhea. This is supported by evidence indicating that 
girl children are at a disadvantage when it comes to ther-
apeutic practices [20]. This could be because female bias 
is more prevalent in SSA nations, and as a result, parents 
are more inclined to seek medical treatment for their boy 
children than for their girl children [21].

Similar to study done in Sudan [22], Children in rural 
areas were less likely than those in urban areas to receive 
ORS treatment and zinc supplementation for the treat-
ment of childhood diarrheal diseases among under 5 
years. This might be due to rural residents having a rela-
tively poor health care service access and do not have 
enough information about ORS and zinc in response to 
diarrhea as compared with urban residents. Due to less 
media exposure, rural residents may not be aware of ORS 
and zinc treatment, and may not seek medical attention 
as soon as their child develops diarrhea.

Mothers who had a formal education and formal 
employment were more likely to use ORS and zinc for 
diarrhea management compared to their counter parts. 
Studies done in Pakistan [23], Ethiopia [12, 24], Nigeria 
[13] and Nepal [25] report similar findings. This could 
be because women with formal employment are often 
more educated and educated women tend to have a good 
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Variable Weighted Frequency
(N = 41,492)

Percentage (%)

Sex of the child
Male 21,781 52.49
Female 19,712 47.51
Twin status
Yes 1,205 2.90
No 40,288 97.10
Birth order
First 9,108 21.95
2–3 14,235 34.31
4–5 9,325 22.47
> 6 8,824 21.27
Preceding birth interval (in months)
< 23 6,089 18.85
> 24 26,217 81.15
Perceived child size at birth
Normal 18,169 43.79
Big 15,107 36.41
Small 8,216 19.80
Age of the mother
15–19 3,203 7.72
20–24 10,627 25.61
25–29 11,203 27.00
30–34 8,124 19.58
35–39 5,361 12.92
40–44 2,305 5.56
45–49 669 1.61
Maternal education
Have no formal education 16,478 39.71
Have formal education 25,015 60.29
Maternal occupation
Employed 29,716 71.62
Not employed 11,776 28.38
Marital status
Single 2,403 5.79
Married 36,104 87.01
Divorced / widowed/ separated 2,985 7.19
Household wealth status
Poor 19,226 46.34
Middle 8,200 19.76
Rich 14,066 33.90
covered by health insurance
Yes 1,942 5.05
No 36,531 94.95
Perceived difficulty to reach a health facility
Big problem 16,625 42.50
Not a big problem 22,496 57.50
Give ORS
Yes 16,422 39.58
No 25,070 60.42
Give zinc
Yes 7,617 18.36
No 33,875 81.64

Table 1 Socio-demographic and health related characteristics of study participants
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health-care seeking behavior for childhood illnesses 
including diarrhea [22]. In addition to this, those mothers 
are more likely to take the prescribed medications and 
have a better knowledge about the importance of co-uti-
lization of ORS with Zinc for treating childhood diarrhea 
[13, 14, 26].

Similarly, households with a medium and rich wealth 
status were more likely to use ORS with zinc for their 
children who had diarrhea than households with a poor 
wealth status. This finding is consistent with the results 
of studies conducted in Ethiopia [15] and India [27]. This 
is because poor households in low and middle-income 
countries (LMICs), such as SSA countries, cannot afford 
the costs of healthcare services, including ORS and zinc. 
As a result, children from low-income families may not 
receive the appropriate treatment when they have diar-
rhea [28].

In line with a study done in India [29], media exposure 
were associated with increased co-utilization of ORS and 
zinc to treat diarrhea in children under five. It is worth 
noting that access to mass media cannot be equated with 
exposure to co-utilization messages, as it may be a proxy 
for other variables such as education. Nonetheless, mes-
sages pertaining to health promotion and management of 
childhood diarrhea can significantly enhance the knowl-
edge of mothers or caregivers on appropriate manage-
ment of childhood diarrhea [25].

Mothers who perceived distance to health facility is not 
a problem found to use ORS and Zinc for their diarrheal 
child. This could be because mothers who have difficulty 
getting to a health facility must utilize transportation or 
travel a great distance to get there, which adds to their 
reasons for not seeking health care for their children [30]. 

Furthermore, mothers who live near a healthcare facility 
are more likely to visit the institution since they do not 
have to pay for transportation [31, 32].

When compared to mothers who are not members of 
health insurance, mothers who are members of health 
insurance are more likely to use ORS and Zinc for their 
children who have diarrhea. This could be because 
households that do not have health insurance and do not 
have health facilities nearby may find it difficult to access 
health care services.

Strength and limitation
The study’s strength is that it is based on nationally 
representative data and uses appropriate analysis tech-
niques. This is also the first study to look at the factors 
that influence ORS and zinc co-utilization in children 
under the age of five in SSA. Despite the aforementioned 
strengths, the measure of zinc utilization practice was 
based on mother’s recall, which could lead to recall bias. 
Second, due to the cross-sectional nature of the data, a 
clear temporality (cause and effect relationship) between 
the dependent and independent variables was not estab-
lished. Moreover, the data provided by the DHS is insuf-
ficient to assess the effectiveness of the co-utilization 
scale-up. This is mainly due to the lack of critical infor-
mation needed to evaluate the public and private sector 
scale-up strategies, accessibility of co-packed ORS and 
zinc, over-the-counter availability, household expenses, 
health-seeking behaviors, and marketing strategies 
employed.

Conclusion
In this study older maternal age, having formal education, 
middle and rich wealth status, media exposure, covered 
by health insurance and distance to health facility were 
predisposing factors for ORS and Zinc Co-utilization. 
While the mere access to mass media cannot be equated 
with exposure to co-utilization messages, it can serve as a 
viable proxy for other determinants, such as education. It 
is thus recommended to enhance media coverage for the 
promotion of health and the management of childhood 
diarrhea. Furthermore, increasing maternal education 

Table 2 Random effect and model comparison for factors 
associated with Co-utilization of ORS and Zinc
Parameter Null model Final model
ICC (%) 15.5 (12.4–30.7) 13.9 (10.7–26.4)
AIC 70,837.14 63,334.83
LL -35,417.57 -31,638.41
Deviance 70,835.14 63,276.82
AIC Akaike Information criteria, LL Log likelihood

Variable Weighted Frequency
(N = 41,492)

Percentage (%)

Residence
Rural 30,218 72.83
Urban 11,274 27.17
Sub-Saharan Africa region
Central Africa 8,881 21.40
Eastern Africa 7,745 18.67
Southern Africa 6,999 16.87
Western Africa 17,867 43.06

Table 1 (continued) 



Page 7 of 10Seifu et al. BMC Public Health         (2024) 24:1329 

and improving economic status is recommended to have 
an increased ORS and zinc Co-utilization rate among 
under-five children with diarrhea in the region. Fur-
thermore, through universal maternal health insurance, 
emphasis should be placed on policy and intervention 
programs aimed at ending preventable deaths of children 

under the age of five and ensuring universal access to 
quality healthcare services in SSA. This is critical because 
the distance and cost barriers to seeking adequate health-
care services may be difficult for mothers, increasing the 
likelihood of a child’s death.

Fig. 1 Forest plot of pooled proportion of co-utilization of ORS and zinc for the treatment of diarrhea among under five children in SSA countries
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Table 3 Factors associated with co-utilization of ORS and Zinc for management of diarrhea among under-five children
Variable Co-utilization of ORS and Zinc during Diarrhea

Weighted frequency (%)
Prevalence Ratio (95% CI)

No Yes uPR aPR
Sex of the child
Male 12,648 (54.38) 10,612 (45.62) 1 1
Female 11,701 (55.50) 9,380 (44.50) 0 0.96 (0.94, 0 0.98) 0.96 (0 0.94, 0.98)*
Age of the mother
15–19 1,974 (56.58) 1,515 (43.42) 1 1
20–24 6,073 (52.97) 5,391 (47.03) 1.07 (1.03, 1.13) 1.08 (1.03, 1.14)*
25–29 6,482 (53.73) 5,582 (46.27) 1.05 (1.00, 1.10) 1.09 (1.04, 1.15)*
30–34 4,693 (54.89) 3,857 (45.11) 1.03 (0 0.98, 1.08) 1.09 (1.03, 1.16)*
35–39 3,218 (56.88) 2,439 (43.12) 0 0.99 (0 0.93, 1.04) 1.06 (0.99, 1.13)
40–44 1,492 (61.61) 930 (38.39) 0 0.88 (0 0.82, 0 0.94) 0.98 (0.90, 1.06)
45–49 417 (60.05) 277 (39.95) 0 0.93 (0.84, 1.03) 1.06 (0 0.95, 1.18)
Residence
Urban 6,055 (50.17) 6,015 (49.83) 1 1
Rural 18,293 (56.69) 13,978 (43.31) 0 0.89 (0 0.86, 0.91) 0 0.96 (0.92, 0.99)*
Maternal education
Have no formal education 10,982 (63.19) 6,399 (36.81) 1 1
Have formal education 13,366 (49.58) 13,594 (50.42) 1.36 (1.33, 1.40) 1.09 (1.06, 1.12)*
Maternal occupation
Not Employed 6,647 (56.45) 5,129 (43.55) 1 1
Employed 17,701 (54.36) 14,863 (45.64) 1.01 (0.98, 1.04) 1.04 (1.01, 1.07)*
Household wealth status
Poor 12,104 (58.07) 8,739 (41.93) 1 1
Middle 4,700 (54.11) 3,985 (45.89) 1.08 (1.04, 1.11) 1.05 (1.01, 1.08)*
Rich 7,545 (50.93) 7,268 (49.07) 1.14 (1.11, 1.18) 1.04 (1.01, 1.07)*
Birth order
First 5,176 (52.62) 4,660 (47.38) 1 1
2–3 8,025 (52.28) 7,325 (47.72) 0.99 (0 0.96, 1.02) 1.01 (0 0.97, 1.04)
4–5 5,559 (56.65) 4,255 (43.35) 0 0.92 (0 0.89, 0 0.95) 0 0.99 (0.95, 1.04)
> 6 5,589 (59.82) 3,753 (40.18) 0 0.85 (0.82, 0.88) 1.00 (0 0.94, 1.05)
Media exposure
No 10,047 (60.44) 6,577 (39.56) 1 1
Yes 14,301 (51.60) 13,415 (48.40) 1.21 (1.18, 1.25) 1.08 (1.05, 1.11)*
Covered by health insurance
No 20,438 (53.97) 17,432 (46.03) 1 1
Yes 966 (49.07) 1,003 (50.93) 1.10 (1.04, 1.15) 1.11 (1.05, 1.17)*
Perceived difficulty to reach a health facility
Big problem 9,638 (56.35) 7,467 (43.65) 1 1
Not a big problem 12,179 (52.09) 11,202 (47.91) 1.10 (1.07, 1.13) 1.07 (1.04, 1.10)*
Sub-Saharan Africa region
Central Africa 5,799 (65.19) 3,096 (34.81) 1 1
Eastern Africa 4,624 (50.09) 4,608 (49.91) 1.47 (1.40, 1.55) 1.28 (1.22, 1.35)*
Southern Africa 2,494 (34.56) 4,722 (65.44) 1.98 (1.89, 2.08) 1.73 (1.64, 1.82)*
Western Africa 11,431 (60.17) 7,566 (39.83) 1.17 (1.11, 1.23) 1.04 (0 0.99, 1.10)
*p ≤ 0.05, uPR: Unadjusted Prevalence Ratio, aPR: Adjusted Prevalence Ratio



Page 9 of 10Seifu et al. BMC Public Health         (2024) 24:1329 

Funding
Not applicable.

Data availability
All result-based data are in the manuscript. In addition, the dataset can be 
accessed from the measure DHS Program through https://www.dhsprogram.
com.

Declarations

Ethical approval and consent to participate
There was no need for ethical clearance, as the researcher did not interact 
with respondents. The data used was obtained from the MEASURE DHS 
Program, and permission for data access was obtained from the Measure DHS 
program through an online request from http://www.dhsprogram.com. The 
data used for this study were publicly available with no personal identifier. For 
details about the ethical considerations of the DHS, the program sees https://
dhsprogram.com/methodology/Protecting-the-Privacy-of-DHS-Survey-
Respondents.cfm.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Department of Public Health, College of Medicine and Health Sciences, 
Samara University, Samara, Ethiopia
2Department of Pediatrics and Neonatal Nursing, School of Nursing and 
Midwifery, Institutes of Health Science, Wollega University, Nekemte, 
Ethiopia
3Department of Health Informatics, Institute of Public Health, University 
of Gondar, Gondar, Ethiopia
4Department of Public Health, College of Medicine and Health Sciences, 
Samara University, Samara, Ethiopia
5Department of Ophthalmology, School of Medicine and Health Science, 
Debre Tabor University, Debre Tabor, Ethiopia
6School of Public Health, College of Medicine and Health Sciences, Woldia 
University, Woldia, Ethiopia
7School of Pharmacy and Medical Sciences, Griffith University, Gold Coast, 
QLD 4222, Australia
8School of Public Health, College of Health Sciences and Medicine, Dilla 
University, Dilla, Ethiopia
9Department of Nursing, College of Medicine and Health Sciences, 
Samara University, Samara, Ethiopia

Received: 6 November 2023 / Accepted: 10 May 2024

References
1. Olopha OO, Egbewale B. Awareness and knowledge of Diarrhoeal 

Home Management among mothers of under-five in Ibadan. Nigeria. 
2017;5(1):40–5.

2. UNICEF. Oral Rehydration Salts and Zinc - Market and Supply Update Septem-
ber. 2022. 2022; Available from: chrome-extension://efaidnbmnnnibpcajp-
cglclefindmkaj/https://www.unicef.org/supply/media/13851/file/ORS-and-
Zinc-Market-Supply-Update-September-2022.pdf#:~:text=UNICEF advocates 
and encourages countries to only use,have been treated with ORS and zinc 
respe.

3. WHO. Diarrhoeal disease [Internet]. 2017. https://www.who.int/en/
news-room/fact-sheets/detail/diarrhoeal-disease.

4. Johnston RB. Arsenic and the 2030 Agenda for sustainable develop-
ment. Arsen Res Glob Sustain - Proc 6th Int Congr Arsen Environ AS. 2016. 
2016;12–4.

5. Plan GA. Ending Preventable Child Deaths from Pneumonia and Diar-
rhoea by 2025 The integrated Global Action Plan for Pneumonia and 
Diarrhoea (GAPPD). 2012;1–16. chrome-extension://efaidnbmnnnibpcajp-
cglclefindmkaj/https://apps.who.int/iris/bitstream/handle/10665/79207/

WHO_FWC_MCA_13_01_eng.pdf;jsessionid=9CDF799C27F42945F8FFFFFFA
BF0ED56?sequence=1.

6. Black R, Fontaine O, Bhan M, Huicho L, Arifeen E, Masanja H et al. Drivers of 
the reduction in childhood diarrhea mortality 1980–2015 and interventions 
to eliminate preventable diarrhea deaths by 2030. 2019;9(2):1–9.

7. Wiens K, TRACKING, DISPARITIES IN USE OF ORAL REHY-
DRATION SOLUTION TO TREAT CHILDHOOD DIAR-
RHEA [Internet]. 2020. https://www.defeatdd.org/blog/
tracking-disparities-use-oral-rehydration-solution-treat-childhood-diarrhea.

8. Learned L. Brief Country. 2009;(April).
9. Lam F, Wentworth L, Cherutich P, Migiro S, Abdala K, Musyoka M et al. An 

evaluation of a national oral rehydration solution and zinc scale-up program 
in Kenya between 2011 and 2016. J Glob Health [Internet]. 2019;9(1):10505. 
http://europepmc.org/abstract/MED/31293782.

10. Carvajal-Vélez L, Amouzou A, Perin J, Maïga A, Tarekegn H, Akinyemi A, 
et al. Diarrhea management in children under five in sub-saharan Africa: 
does the source of care matter? A countdown analysis. BMC Public Health. 
2016;16:830.

11. Survey H. Ethiopia. 2016.
12. Kassa SF, Alemu TG, Techane MA, Wubneh CA, Assimamaw NT, Mulualem G, 

et al. The co-utilization of oral rehydration solution and zinc for treating Diar-
rhea and its Associated factors among under-five children in Ethiopia: further 
analysis of EDHS 2016 the co-utilization of oral. Rehydration Solution and 
Zinc for Treating Diarrhea; 2022.

13. Cc GGD. CC – BY mothers ’ awareness and use of zinc in under-five children 
with diarrhoea in North-Western. 2018;45(2):81–5.

14. Ajayi DT, Bello S, Ijaola T, Polytechnic MA, Oke O. Determinants of oral 
rehydration solution and zinc use among under-five determinants of oral 
rehydration solution and zinc use among under-five children for The Man-
agement of Diarrhea in. 2019;(February).

15. Ibrahim S, Negesse Y, Abebe GF, Addisu A. The magnitude of oral rehydra-
tion salt utilization in diarrhea hot spot regions of Ethiopia and its associated 
factors among under-five children: a multilevel analysis based on bayesian 
approach. Front Public Heal. 2022.

16. Legesse BT, Wondie WT, Gedefaw GD, Workineh YT, Seifu BL. Coutilisation of 
oral rehydration solution and zinc for treating diarrhoea and its associated 
factors among under-five children in East Africa: a multilevel robust Poisson 
regression. BMJ Open [Internet]. 2024;14(3):e079618. http://bmjopen.bmj.
com/content/14/3/e079618.abstract.

17. Fagbamigbe AF, Joseph J. Evaluation of the awareness and utilization of oral 
rehydration salt and zinc in managing diarrhoea among under-five children 
in Oyo State. Nigeria. 2022.

18. Williams GC. Adaptation and natural selection: a critique of some current 
evolutionary thought. Volume 61. Princeton University Press; 2018.

19. Brown A. Growing share of childless adults in US don’t 
expect to ever have children [Internet]. Pew Research Cen-
ter. 2021. https://www.pewresearch.org/fact-tank/2021/11/19/
growing‐share‐of‐childless‐adults‐in‐u‐s‐dont‐expect‐to‐ever‐have‐children.

20. Uggla C, Mace R. Parental investment in child health in sub-Saharan Africa: a 
cross-national study of health-seeking behaviour. R Soc Open Sci [Internet]. 
2016;3(2):150460. https://doi.org/10.1098/rsos.150460.

21. Sen A. Missing women revisited, 2003. BMJ Br Med J. 2003;327.
22. Mohamed SOO, Alawad MOA, Ahmed AAM, Mahmoud AAA. Access to oral 

rehydration solution and zinc supplementation for treatment of childhood 
diarrhoeal diseases in Sudan. BMC Res Notes [Internet]. 2020;13(1):1–4. 
https://doi.org/10.1186/s13104-020-05268-y.

23. Duggal MN, Bari A, Mansoor A, Saeed S, Rizwan W, Nayar J. Awareness 
of quantity of ORS and Zinc among mothers of under five children with 
diarrhoea at a tertiary care Centre Lahore. J Pak Med Assoc [Internet]. 
2021;71(3):921–4. http://europepmc.org/abstract/MED/34057949.

24. Yimenu DK, Kasahun AE, Chane M, Getachew Y, Manaye B, Kifle ZD. Assess-
ment of knowledge, attitude, and practice of child caregivers towards oral 
rehydration salt and zinc for the treatment of diarrhea in under 5 children in 
Gondar town. Clin Epidemiol Glob Heal [Internet]. 2022;14:100998. https://
www.sciencedirect.com/science/article/pii/S2213398422000392.

25. Wang W, Macdonald VM, Paudel M, Banke KK. National Scale-Up of Zinc 
Promotion in Nepal: results from a post-project. Population-based Surv. 
2011;29(3):207–17.

26. Tobin EA, Isah EC, Asogun D. In. Care giver’s knowledge about childhood 
diarrheal management in a rural community in south-south Nigeria. 2013.

https://www.dhsprogram.com
https://www.dhsprogram.com
http://www.dhsprogram.com
https://dhsprogram.com/methodology/Protecting-the-Privacy-of-DHS-Survey-Respondents.cfm
https://dhsprogram.com/methodology/Protecting-the-Privacy-of-DHS-Survey-Respondents.cfm
https://dhsprogram.com/methodology/Protecting-the-Privacy-of-DHS-Survey-Respondents.cfm
https://www.who.int/en/news-room/fact-sheets/detail/diarrhoeal-disease
https://www.who.int/en/news-room/fact-sheets/detail/diarrhoeal-disease
https://www.defeatdd.org/blog/tracking-disparities-use-oral-rehydration-solution-treat-childhood-diarrhea
https://www.defeatdd.org/blog/tracking-disparities-use-oral-rehydration-solution-treat-childhood-diarrhea
http://europepmc.org/abstract/MED/31293782
http://bmjopen.bmj.com/content/14/3/e079618.abstract
http://bmjopen.bmj.com/content/14/3/e079618.abstract
https://www.pewresearch.org/fact-tank/2021/11/19/growing?share?of?childless?adults?in?u?s?dont?expect?to?ever?have?children
https://www.pewresearch.org/fact-tank/2021/11/19/growing?share?of?childless?adults?in?u?s?dont?expect?to?ever?have?children
https://doi.org/10.1098/rsos.150460
https://doi.org/10.1186/s13104-020-05268-y
http://europepmc.org/abstract/MED/34057949
https://www.sciencedirect.com/science/article/pii/S2213398422000392
https://www.sciencedirect.com/science/article/pii/S2213398422000392


Page 10 of 10Seifu et al. BMC Public Health         (2024) 24:1329 

27. Bawankule R, Singh A, Kumar K, Pedgaonkar S. Disposal of children’s stools 
and its association with childhood diarrhea in India. BMC Public Health. 
2017;17(1):12.

28. Braimoh T, Danat I, Abubakar M, Ajeroh O, Stanley M, Wiwa O et al. Private 
health care market shaping and changes in inequities in childhood diarrhoea 
treatment coverage: evidence from the analysis of baseline and endline 
surveys of an ORS and zinc scale-up program in Nigeria. Int J Equity Health 
[Internet]. 2021;20(1):88. https://doi.org/10.1186/s12939-021-01425-2.

29. Lam F, Pro G, Agrawal S, Dev V, Wentworth L, Stanley M et al. Effect of 
enhanced detailing and mass media on community use of oral rehydration 
salts and zinc during a scale-up program in Gujarat and Uttar Pradesh Cor-
respondence to: 2019;9(1).

30. Feikin DR, Nguyen LM, Adazu K, Ombok M, Audi A, Slutsker L, et al. The 
impact of distance of residence from a peripheral health facility on pediatric 
health utilisation in rural western Kenya. Trop Med Int Heal. 2009;14(1):54–61.

31. Mbagaya GM, Odhiambo MO, Oniang’o RK. Mother’s health seeking behav-
iour during child illness in a rural Western Kenya community. Afr Health Sci. 
2005;5(4):322–7.

32. Scott K, McMahon S, Yumkella F, Diaz T, George A. Navigating multiple 
options and social relationships in plural health systems: a qualitative study 
exploring healthcare seeking for sick children in Sierra Leone. Health Policy 
Plan. 2014;29(3):292–301.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1186/s12939-021-01425-2

	Factors associated with the co-utilization of oral rehydration solution and zinc for treating diarrhea among under-five children in 35 sub-saharan Africa countries: a generalized linear mixed effect modeling with robust error variance
	Abstract
	Background
	Methods
	Data source and study setting
	Source and study population
	Study variables and definitions
	Dependent variable
	Independent variables


	Data management and statistical analysis
	Ethical consideration
	Results
	Study participant characteristics
	Random effect and model comparison
	Proportion and determinants co-utilization of ORS and zinc among under-five children with diarrhea

	Discussion
	Strength and limitation

	Conclusion
	References


