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Introduction

Globally, diarrheal disease is the second leading cause of 
under-five mortality, and it contributes about 480,000 under-
five death per year.1 Most deaths from diarrhea are due to 
dehydration. Dehydration leads to the loss of water and elec-
trolytes (sodium, chloride, potassium, and bicarbonate) 
needed for survival.2
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Abstract
Background: Oral rehydration salt therapy is a critical intervention to reduce mortality and morbidity of children with 
diarrheal diseases. However, it remains underused in low- and middle-income countries. In Ethiopia, only less than half of 
children with diarrheal diseases were treated with oral rehydration salt solution. Therefore, the objective of this study was 
to identify the determinants of oral rehydration salt utilization among children with diarrhea in Ethiopia.
Method: A secondary data analysis was done using the 2016 Ethiopian Demographic and Health Survey. A weighted sample 
of 1227 children who had diarrhea in the last 2 weeks with their index mothers during the 5 years survey was included in 
the study. A multilevel mixed logistic regression model was fitted to identify factors associated with oral rehydration salt 
utilization. Finally, statistical significance was declared at p-value < 0.05.
Result: The overall prevalence of oral rehydration salt utilization for children with diarrhea was 29.5%. In this study, 
age of mother ⩾35 (adjusted odds ratio = 1.66, 95% confidence interval = 1.05, 2.64), mothers with formal education 
(adjusted odds ratio = 1.52, 95% confidence interval = 1.09, 2.11), media exposure (adjusted odds ratio = 1.72, 95% 
confidence interval = 1.25, 2.38), living in Metropolitan regions (Addis Ababa and Dire Dawa (adjusted odds ratio = 1.76, 
95% confidence interval = 1.14, 2.69)), and small peripheral regions (Afar, Gambela, Somalia, Benishangul-Gumuz (adjusted 
odds ratio = 1.69, 95% confidence interval = 1.22, 2.34)) were associated with higher odd of oral rehydration salt utilization 
for children with diarrhea.
Conclusion: The study concludes that the age of mothers, educational status of the mother, media exposure, and regions 
of mothers were determinants of oral rehydration salt utilization for children with diarrhea. Therefore, media advertising 
regarding diarrhea management should be scaled up to increase oral rehydration salt utilization for children with diarrhea. 
Special attention to socio-cultural constraints or beliefs regarding diarrhea management should be given to mothers from 
large to center (Tigray, Amhara, Oromia, Southern Nations Nationalities, and People’s Region, and Harari) regions.
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Many countries have been working to end preventable 
deaths of children, including deaths from diarrheal illness. In 
2013, the World Health Organization (WHO) had developed 
a platform called “Integrated Global Action Plan for 
Pneumonia and Diarrhea (GAPPD),” mainly to decrease 
under-five death due to Pneumonia and Diarrhea to less than 
3 per 1000 live births and 1 per 1000 live births by 2025, 
respectively.3 Moreover, as part of the sustainable develop-
ment goal (SDG), countries have also been striving to reduce 
newborn and under-five deaths in countries to less than 12 
deaths per 1000 live births and less than 25 deaths per 1000 
live births by 2030, respectively.4 To achieve these targets, 
oral rehydration salt (ORS) utilization for children with diar-
rhea is one of the recommended strategies to reduce diar-
rheal deaths.3,5

ORS was first introduced at the end of the 1960s to replace 
water and electrolyte losses in diarrheal diseases.6 It is a 
combination of sugar and electrolyte solutions. ORS is sim-
ple, inexpensive, and used to treat fluid lost as a result of 
diarrhea and can be given at home by mothers or caregivers 
during episodes of diarrhea.2,7 Previous studies indicated that 
the deaths from diarrheal diseases have significantly declined 
following the introduction of ORS.8–10 For the last two dec-
ades, evidence shows that under-five mortality due to diar-
rheal diseases has declined from 2.7 million in 2000 to 
0.5 million in 20158 and 480,000 in 2020.1

Despite the crucial role of ORS in managing children 
with diarrhea, its utilization and coverage are still low,  
particularly in low- and middle-income countries. In 2017,  
in low- and middle-income countries, from the total of 
13.34 million children with diarrhea, about 6.52 million chil-
dren were not treated with any form of oral rehydration ther-
apy, and the overall coverage of oral rehydration therapy is 
remained below 50% in the majority of the countries.11 
Similarly, a study conducted in Sub-Saharan countries 
revealed that the correct management of diarrhea (treating 
with ORS and zinc) was low, ranging from 17% in Cote 
d’Ivoire to 38% in Niger.12

Despite an effort made by the Ethiopian government to 
increase the utilization of ORS for children with diarrheal 
diseases, only 46% and 17% of children with diarrhea were 
received oral rehydration therapy and ORS plus zinc, respec-
tively.13 Moreover, according to the International Vaccine 
Access Center (IVAC) reports, Ethiopia is one of the highest-
burden countries for diarrheal deaths, and only achieved 
30% of ORS treatment targets from 90% treatment targets of 
2020.14 This indicates that the presence of factors that needs 
further investigation.

Previous studies conducted in Ethiopia found that mater-
nal educational status,15,16 monthly income,15 previous expe-
rience,15,17 perception of tooth eruption,17,18 knowing the 
severe sign of dehydration,18 seeking advice from health 
facilities,15,17 and knowledge of oral rehydration therapy15,17 
have an association with ORS utilization. However, those 

studies were conducted in specific areas of Ethiopia and 
were not nationally representative.15–18 Even there is one 
study conducted nationally in Ethiopia, which is only focused 
primarily on individual-level factors19 without considering 
the community-level factors. But, ORS utilization can be 
affected by community-level factors, such as the recom-
mended water source for preparation of ORS,20 enumeration 
area (region), distance from health institution,21 and resi-
dence.22–24 Moreover, while the multilevel modeling that 
controls the nesting effect of clusters at different levels is 
appropriate, the earlier study used the traditional logistic 
regression model that could not adequately handle hierarchi-
cal constructs of data like the Demographic and Health 
Survey. This study had used multilevel mixed logistic regres-
sion analysis to overcome these limitations and to further 
estimate the significant impact of individual-level and com-
munity-level factors.25 Therefore, the study was aimed to 
identify the individual- and community-level factors associ-
ated with ORS utilization for the management of diarrhea in 
under-five children using nationally representative data of 
Ethiopia.

Methods

Data source and study population

The study used data from Ethiopian Demographic and Health 
Survey (EDHS 2016). This was the fourth survey employed 
from 18 January to 27 June 2016. The data were collected 
using a cross-sectional study design. The two-stage stratified 
sampling technique was used to select study participants. 
About 645 enumeration areas were selected in the first stage, 
including 202 urban areas and 443 rural areas. In the second 
stage, 28 households per cluster were selected. The overall 
sampling procedures were described in EDHS 2016 report.13 
A total of 10,641 births before the 5 years survey were used 
as a target population. All children who developed diarrhea 
in the last 2 weeks during the data collection period and with 
their index mothers were used as the study population. All 
children who did not have diarrhea were excluded from the 
study. Based on this, a total of 1227 (weighted samples) chil-
dren with diarrhea and with their index mothers were incor-
porated in this study (Figure 1).

Variables of the study

Dependent variables. The dependent variable was the utiliza-
tion of ORS for children with diarrhea which was a binary 
outcome variable coded as “0” for No, and “1” for Yes. The 
original questions of EDHS have asked the respondents to 
answer the question “did you give oral rehydration salt for 
your children with diarrhea during the last 2 weeks?” The 
respondents responded as “Yes” if the child had given ORS 
and “No” if the child had not given ORS.
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Independent variables. Maternal age, maternal education sta-
tus, maternal working status, paternal education status, sex 
of household head, family size, number of under-five chil-
dren, age of children, wealth index, women participation in 
making health care decisions, health insurance, parity, and 
media exposure and toilet facility were considered as indi-
vidual-level factors. Media exposure was measured from 
three variables; frequency of watching TV, reading a news-
paper, and listening to the radio, and coded as “Yes” if an 
individual was exposed to all or either of the three and “No” 
if an individual was not exposed to at least one of these. Fac-
tors such as residence, distance from health facilities, water 
source, and region were considered as community-level 
factors.

Operational definition

In Ethiopia, there are nine regions (Afar, Amhara, 
Benishangul-Gumuz, Gambela, Oromia, Somali, Southern 
Nations Nationalities, and People’s Region (SNNPR), 
Harari, and Tigray) and two city administrations (Addis 
Ababa and Dire Dawa). In this study, these regions were 
recoded into three categories based on the development and 
population characteristics: (1) small peripheral regions are 
emerging regions, including Afar, Somali, Benishangul, and 
Gambela, (2) large central regions are developed regions, 

including Tigray, Amhara, Oromia, and SNNPR, and Harari, 
and (3) metropolitans include Dire Dawa and Addis Ababa.26

Statistical analysis

The data were extracted using SPSS version 21 software and 
further analyzed using the R version 3.5.3. Data were edited, 
coded, and cleaned. Descriptive statics was summarized 
using frequencies, percentages and presented by tables. In 
this study, a two levels hierarchy of data was considered due 
to the sampling techniques used in the EDHS data (multi-
stage stratified cluster). Level one units were individual chil-
dren in households and level two units were enumeration 
areas (community). Level one (children in the households) 
was nested at the next higher level of enumeration areas 
(community). Therefore, the multilevel mixed logistic regres-
sion model was fitted to identify the contributing factors of 
ORS utilization for children with diarrhea at each level (indi-
vidual level and community level). Both bivariable and mul-
tivariable analyses were employed. In bivariable two-level 
binary logistic regression, variables with p-value ⩽ 0.25 were 
a candidate for multivariable multilevel logistic regression 
analysis. Finally, in multivariable multilevel logistic regres-
sion, variables with a p-value ⩽ 0.05 were declared as statisti-
cally significant factors associated with oral rehydration 
utilization for children with diarrhea.

Total delivery within 5 year preceding the 
survey (10641)

Number of alive children (10,006)

635 children died 

8916 had no diarrhea

1090 (1227) weighted samples have 
diarrhea within two weeks.

865(weighted) didn’t 
take ORS

362(weighted) took
ORS

Figure 1. Schematic presentation of children with diarrhea incorporated in the final analysis.
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Four models were fitted, with the hypothesis of varying 
intercepts across clusters but fixed coefficients. The first 
was the null model (Model I) adjusted without independent 
variables. The second model (Model II) was adjusted for 
individual-level factors and employed to explore the contri-
bution to the variation of ORS utilization for children with 
diarrhea. The third model (Model III) was fitted for commu-
nity-level factors and employed to explore the contribution 
for the variation of ORS utilization across the cluster. 
Finally, the fourth model (Model IV) was developed by 
combining the individual- and community-level factors. 
The model goodness of fit was checked using deviance 
information criteria (DIC) and Akaike’s information crite-
rion (AIC), the model with the lowest value was selected as 
the best fit model. The random effects measure the variation 
of ORS utilization across clusters and are determined by the 
intraclass correlation coefficient (ICC), median odds ratio 
(MOR), and proportional change in variance (PCV) statis-
tics. The ICC measures the variation within-cluster and 
between-cluster differences. The PCV measures the total 
variation of ORS utilization at individual- and community-
level factors in each model. The MOR measures the MOR 
of ORS utilization at the high-risk cluster (clusters did not 
use ORS during diarrhea illness) and low-risk cluster (clus-
ters have used ORS during diarrheal illness) when we select 
randomly two children with diarrhea in the last 2 weeks dur-
ing data collection from two clusters. The formulas for these 
three measurements are as follows
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where Vi is the variances of the null model, and Vy is the vari-
ance of the model with more terms
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where Vz is the variance at the community (cluster) level.

Results

Socio-demographic characteristics

A total of 1227 weighted samples of children who had diar-
rhea in the last 2 weeks before the survey were incorporated 

into the study. The overall prevalence of ORS utilization for 
children with diarrhea was 29.5%. The median age of chil-
dren was 20 months. The majority (89.7%) of the mothers 
were from rural residencies. More than half (54.7%) of the 
mothers were aged between 25 and 34 years. About 767 
(62.5%) of mothers had no formal education. About 810 
(66%) of mothers had no media exposure such as radio, TV, 
and newspaper. More than two-thirds (68.9%) of mothers 
had more than four household sizes and 1085 (88.4%) were 
male-headed households. More than half (52.4%) of mothers 
had a big problem of distance from health facilities (Table 1).

Random effect and model comparison

The DIC and AIC values for each model were compared and 
the model with the lowest value of DIC and AIC was selected 
as a better explanatory model. Based on this, model four 
with a DIC value (1233.1) and AIC (1269.1) was selected as 
the best-fitted model to explain ORS utilization for children 
with diarrhea. The ICC in the null model was (0.14), which 
indicates that 14%% of the variability of ORS utilization was 
due to differences between clusters or unobserved factors at 
the community level. This indicates that the multilevel logis-
tic regression model is better to estimate ORS utilization for 
children with diarrhea than single-level logistic regression. 
The MOR in all models was greater than one indicating that 
there is variation in oral rehydration utilization among chil-
dren with diarrhea between communities level (cluster). The 
value of MOR (1.98) in the null model indicates that there 
was a variation of ORS utilization between clusters when we 
randomly selected two children with diarrhea from two clus-
ters, children from a low-risk cluster (clusters have used 
ORS during diarrhea illness) were 1.98 times more likely use 
ORS during diarrhea episode as compared to children from a 
high-risk cluster (clusters did not use ORS during diarrhea 
illness). The higher PCV value in the fourth model (0.56) 
indicates that about 56% of the variability of ORS utilization 
was explained by both the individual-level and community-
level factors (Table 2).

Factors associated with ORS utilization

In the bivariable multilevel logistic regression analysis, vari-
ables such as health insurance, number of under-five chil-
dren, wealth index, parity, age of children, and toilet facility 
had p-value > 0.25, and they were not eligible for multivari-
able multilevel analysis. In multivariable multilevel analysis, 
maternal age (years), maternal education status, and media 
exposure were individual-level factors associated with ORS 
utilization. Whereas regions such as small peripheral (Afar, 
Somali, Benishangul, and Gambela) and metropolitan (Addis 
Ababa and Dire Dawa) and water sources were community-
level factors associated with a higher odd of ORS utilization. 
Based on this, the odds of ORS utilization for children with 
diarrhea were 66% (adjusted odds ratio (AOR) = 1.66, 95% 
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confidence interval (CI) = 1.05, 2.64) higher among mothers 
whose ages are ⩾35 years as compared to mothers whose 
ages are between 15 and 24 years. The odd of ORS utiliza-
tion for managing diarrhea was 52% higher (AOR = 1.52, 
95% CI = 1.09, 2.11) among mothers who have formal edu-
cation compared to their counterparts. The odd of ORS 

utilization for managing diarrhea was 72% higher among 
mothers who have media exposure (AOR = 1.72, 95% 
CI = 1.25, 2.38) compared to mothers who did not have 
media exposure. The odd of ORS utilization for children 
with diarrhea was higher by 61% (AOR = 1.61, 95% 
CI = 1.18, 2.20) among mothers who have improved water 

Table 1. Socio-demographic characteristics of study participants.

Variable Category Weighted frequency (%) Used ORS during diarrhea

No (%) Yes (%)

Maternal age (years) 15–24 306 (25.0) 224 (25.9) 82 (22.8)
25–34 672 (54.7) 492 (56.9) 180 (49.6)
⩾35 249 (20.3) 149 (17.2) 100 (27.7)

Residence Urban 126 (10.3) 75 (8.7) 51 (14.1)
Rural 1101 (89.7) 790 (91.3) 311 (85.9)

Maternal education 
status

No formal education 767 (62.5) 565 (65.3) 202 (55.8)
Have formal education 460 (37.5) 300 (34.5) 160 (44.2)

Mother currently 
working

No 854 (69.6) 614 (71.0) 240 (66.2)
Yes 373 (30.4) 250 (29.0) 123 (33.8)

Paternal education 
status

No formal education 498 (43.1) 360 (44.0) 138 (40.8)
Have formal education 659 (56.9) 459 (56.0) 200 (59.2)

Sex of house hold Male 1085 (88.4) 784 (90.7) 301 (83.0)
Female 142 (11.6) 81 (9.3) 61 (17.0)

Family size ⩽4 382 (31.1) 261 (30.2) 121 (33.3)
>4 845 (68.9) 603 (69.8) 242 (66.7)

Number of under-
five children

⩽2 1076 (87.7) 757 (87.5) 319 (88.0)
>2 151 (12.3) 108 (12.5) 43 (12.0)

Wealth index Poor 538 (43.8) 391 (45.2) 147 (40.4)
Medium 267 (21.8) 181 (20.9) 86 (23.9)
Rich 422 (34.4) 293 (33.9) 129 (35.7)

Improved water 
source

No 481 (39.2) 369 (42.7) 111 (30.8)
Yes 746 (60.8) 495 (57.3) 251 (69.2)

Improved toilet 
facility

No 482 (39.3) 340 (39.3) 142 (39.1)
Yes 745 (60.7) 525 (60.7) 220 (60.9)

Exposed to media No 810 (66.0) 609 (70.5) 201 (55.4)
Yes 417 (34.0) 256 (29.5) 161 (44.6)

Age of children 
(N = 1209)

<6 months 109 (9) 96 (11.3) 13 (3.8)
6–11 months 218 (18.1) 150 (17.6) 68 (19.1)
12–23 months 353 (29.2) 226 (26.5) 126 (35.5)
24–59 months 529 (43.8) 381 (44.6) 148 (41.6)

Women participating 
in making healthcare 
decisions

No 311 (25.3) 220 (25.5) 91 (25.0)
Yes 916 (74.7) 644 (74.5) 272 (75.0)

Distance from health 
facilities

Not big problem 584 (47.6) 366 (42.3) 218 (60.2)
Big problem 643 (52.4) 499 (57.7) 144 (39.8)

Covered with health 
insurance

No 1187 (96.7) 841 (97.2) 346 (97.2)
Yes 40 (3.3) 24 (2.8) 16 (4.7)

Parity 1–3 598 (48.7) 416 (48.1) 182 (50.2)
4–6 308 (25.1) 217 (25.1) 91 (25.1)
⩾6 321 (26.2) 231 (26.8) 90 (24.7)

Region Large to center 1147 (93.5) 822 (95.0) 325 (89.7)
small peripheral 55 (4.5) 31 (3.6) 24 (6.6)
Metropolitan 25 (2.1) 12 (1.4) 13 (3.7)

ORS: oral rehydration salt.
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sources compared to their counterparts. The odd of ORS uti-
lization for children with diarrhea was 1.69 (AOR = 1.69, 
95% CI = 1.22, 2.34) and 1.76 (AOR = 1.76, 95% CI = 1.14, 

2.69) times higher among mothers who are from small 
peripheral regions (Afar, Somali, Benishangul, and Gambela) 
and metropolitan (Addis Ababa and Dire Dawa) regions, 
respectively, as compared to the mothers who are from large 
to center (Tigray, Amhara, Oromia, SNNPR, and Harari) 
Regions (Table 3).

Discussion

The study disclosed the determinants of ORS utilization for 
children with diarrhea using the multilevel mixed-effect 
analysis. Based on this, we found that the age of mothers, 
educational status of the mothers, media exposure, water 
source, and the regions of the mothers were determinants of 
ORS utilization for children with diarrhea.

The odd of ORS utilization for children with diarrhea was 
higher among mothers who have formal education as com-
pared to their counterparts. The finding is supported by other 
studies.15,16,24,27–29 The possible justification might be that 

Table 2. The random effect and model comparison for 
predicting factors of oral rehydration salt utilization for the 
management of diarrhea in under-five children, Ethiopia, 2016.

Random effect Null Model II Model III Model IV

Variance 0.52 0.36 0.27 0.23
AIC 1417.2 1300.2 1360.8 1269.1
Log likelihood −706.6 −637.1 −673.4 −616.6
DIC 1413.2 1274.2 1346.8 1233.1
ICC 14% 10% 8% 7%
MOR 1.98 1.77 1.64 1.58
PCV Reference 31% 48% 56%

AIC: Akaike’s information criterion; DIC: deviance information criterion; 
ICC: intraclass correlation coefficient; MOR: median odds ratio; PCV: 
proportional change in variance.

Table 3. The multivariable multilevel analysis of factors associated with oral rehydration salt utilization for the management of diarrhea 
in under-five children, Ethiopia, 2016.

Variable Category Null Model II
AOR (95% CI)

Model III
AOR (95% CI)

Model IV
AOR (95% CI)

Maternal age (years) 15–24 1 1
25–34 0.91 (0.65, 1.29) 0.98 (0.68, 1.40)
⩾35 1.60 (1.03, 2.51)* 1.66 (1.05, 2.64)*

Mother currently working No 1 1
Yes 0.96 (0.71, 1.30) 0.90 (0.66, 1.23)

Maternal education status No formal education 1 1
Have formal education 1.86 (1.37, 2.53)* 1.52 (1.09, 2.11)*

Paternal education status No formal education 1 1
Have formal education 0.98 (0.73, 1.33) 1.00 (0.74, 1.37)

Sex of house hold Male 1 1
Female 1.49 (1.04, 2.14)* 1.31 (0.90, 1.90)

Family size ⩽4 1 1
>4 0.85 (0.61, 1.19) 0.87 (0.62, 1.22)

Wealth index Poor 1 1
Medium 1.26 (0.85, 1.85) 1.30 (0.86, 1.97)
Rich 1.01 (0.71, 1.44) 0.93 (0.62, 1.39)

Women participating in 
making healthcare decisions

No 1 1
Yes 1.08 (0.78, 1.51) 1.13 (0.81, 1.59)

Exposed to media No 1 1
Yes 1.85 (1.36, 2.52)* 1.72 (1.25, 2.38)*

Distance from health 
facilities

Not big problem 1 1
Big problem 0.48 (0.37, 0.64)* 0.55 (0.41, 0.73)

Residence Urban 1 1
Rural 0.83 (0.58, 1.20) 1.24 (0.78, 1.97)

Region Large to center 1 1
Small peripheral 1.49 (1.12, 1.98)* 1.69 (1.22, 2.34)*
Metropolitan 1.61 (1.08, 2.40)* 1.76 (1.14, 2.69)*

Improved water source No 1 1
Yes 1.76 (1.32, 2.37)* 1.61 (1.18, 2.20)*

AOR: adjusted odds ratio; CI: confidence interval; 1: reference.
*p ⩽ 0.05.
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educated mothers presume better about the complication of 
diarrheal disease and they may seek early health treatment 
during the episode of diarrhea.30–32 This was a good opportu-
nity for mothers to obtain health education from health pro-
fessionals and give the appropriate treatment or medication, 
including ORS, to their sick children.

Unlike the study conducted in Bangladesh33 and consist-
ent with study,34 in this study, the likelihood of ORS utiliza-
tion for children with diarrhea was higher among mothers 
who have media exposure as compared to mothers who have 
no media exposure. The possible justification might be that 
those mothers who have media exposure are in advantage of 
getting information regarding the treatment option of diar-
rhea, including ORS and its importance for children with 
diarrheal disease.

Unlike the study conducted in Bangladesh,35 in this study, 
the odd of ORS utilization for children with diarrheal dis-
eases was higher among mothers whose ages are ⩾35 years 
as compared to mothers whose ages are between 15 and 
24 years. The possible justification might be due to that the 
older mothers may have previous information and experi-
ence on their older children regarding the importance of 
ORS in diarrheal diseases management.

In contrarily with a study conducted in rural Nigeria,28 
this study revealed that the odd of ORS utilization for chil-
dren with diarrhea was higher among mothers who have 
improved water sources as compared to their counterparts. 
This might be the fact that clean water is required to prepare 
oral rehydration solution;36 thus, access to improved water 
source may help the mothers for early initiation of ORS  
during diarrheal episodes. This implies that water source 
enhancement is an input for using ORS for children with 
diarrhea beyond its preventive effect of diarrheal diseases.

Unlike the study conducted in Nigeria,23 in this study, the 
utilization of ORS for children with diarrhea was signifi-
cantly different across regions in Ethiopia. Thus, the odd  
of ORS utilization for children with diarrhea was higher 
among mothers from metropolitan (Addis Ababa and Dire 
Dawa) and small peripheral (Somalia, Afar, Gambela, and 
Benishangul-Gumz) regions as compared to mothers from 
large to center regions (Amhara, Oromia, SNNPR, Harari, 
and Tigray). The possible justification for the discrepancy 
might be due to the difference in socio-cultural characteris-
tics or beliefs of the community regarding diarrhea disease. 
Thus, measures such as health education regarding the clini-
cal importance of ORS for children with diarrhea should be 
emphasized especially for mothers from large to center 
(Amhara, Oromia, SNNPR, Harari, and Tigray) regions.

The clinical and public health implication of this study is 
to increase the utilization of ORS for children with diarrhea 
and to decrease under-five deaths. Therefore, giving special 
attention to younger mothers, mothers with no formal educa-
tion, mothers who have no media exposure, mothers who 
have a poor water source, and to mothers from large to center 

regions (Tigray, Amhara, Oromia, Harari, and SNNPR) could 
increase the utilization of ORS for children with diarrhea.

Strength and limitation

The study has used nationality representative data of 2016 
EDHS with large sample size and high-quality data which 
will reduce a bias related to sampling and measurement. 
Besides, we have employed an appropriate statistical 
approach (multilevel mixed analysis) to estimate the cluster 
effect on oral rehydration utilization. However, the study 
shares the limitation of a cross-sectional study that was 
impossible to establish the cause and effect relationship. 
Since this study is used secondary data analysis, other vari-
ables such as previous experience, perception of the mother 
and community regarding diarrhea, respondent’s health-
seeking behaviors, and knowledge of oral rehydration ther-
apy are not explored. The study has also a limitation that the 
power analysis for the sample size calculation was not done.

Conclusion

The study concludes that the age of mothers, educational sta-
tus of mothers, media exposure, water source, and the regions 
of mothers were determinants of ORS utilization for children 
with diarrhea. Therefore, media advertising regarding diar-
rhea management should be scaled up to increase ORS utili-
zation for children with diarrhea. Special attention to 
socio-cultural constraints or beliefs regarding diarrhea man-
agement should be given to mothers from large to center 
(Tigray, Amhara, Oromia, Harari, and SNNPR) regions. 
Strengthening health education regarding the importance of 
ORS utilization, giving special attention to mothers with no 
formal educations and younger mothers could increase the 
utilization of ORS for children with diarrhea.

Acknowledgements

The authors thank the Measure DHS Program for providing the 
data set.

Author contributions

All authors contributed to data analysis, drafting, or revising the 
article; have agreed on the journal to which the article will be sub-
mitted; gave final approval of the version to be published; and agree 
to be accountable for all aspects of the work.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Ethical approval

The 2016 EDHS protocol has been reviewed and approved by the 
National Ethics Review Board of the Democratic Federal Republic 
of Ethiopia, the Ministry of Science and Technology, and the 



8 SAGE Open Medicine

Institutional Review Board of ICF International with ICF project 
number 132989.0.000.ET. DHS.01. Ethical approval for the study 
was waived off from the Mizan–Tepi University.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Informed consent

An informed consent statement was obtained before the data collec-
tion of 2016 EDHS. The confidentiality was maintained. The data 
were publicly available from the Measure DHS Program. For this 
study, we had requested DHS Program and permission was allowed 
to download to use the data from https://www.dhsprogram.com/. 
There are no names of household addresses or individuals in the data.

ORCID iDs

Desalegn Girma  https://orcid.org/0000-0003-0001-8553

Zinie Abita  https://orcid.org/0000-0001-9920-748X

Alemnew Wale  https://orcid.org/0000-0002-5705-4371

Gossa Fetene  https://orcid.org/0000-0002-8495-3022

Availability of data and materials

The data are available and may be provided upon request.

References

 1. UNICEF. Every child survives and thrives: global annual 
results report, 2020, https://www.unicef.org/media/102426/
file/Global-annual-results-report-2020-goal-area-1.pdf

 2. World Health Organization. Diarrhoeal disease, 2 May 2017, 
https://www.who.int/news-room/fact-sheets/detail/diarrhoeal-
disease

 3. World Health Organization. Ending preventable child deaths 
from pneumonia and diarrhoea by 2025: the integrated Global 
Action Plan for Pneumonia and Diarrhoea (GAPPD), 2013, 
https://reliefweb.int/report/world/ending-preventable-child-
deaths-pneumonia-and-diarrhoea-2025

 4. World Health Organization. Sustainable development goals 
(SDGs): good health and well-being, https://www.who.int/
health-topics/sustainable-development-goals#tab=tab_2

 5. World Health Organization (WHO), United Nations 
Children’s Fund (UNICEF). WHO/UNICEF joint statement: 
clinical management of acute diarrhoea. UNICEF, WHO, 
2004, https://apps.who.int/iris/handle/10665/68627

 6. Pierce NF, Sack RB, Mitra RC, et al. Replacement of water 
and electrolyte losses in cholera by an oral glucose—electro-
lyte solution. Ann Intern Med 1969; 70(6): 1173–1181.

 7. UNICEF. One is too many: ending child deaths from pneumo-
nia and diarrhoea. New York: UNICEF, 2016.

 8. Black R, Fontaine O, Lamberti L, et al. Drivers of the reduc-
tion in childhood diarrhea mortality 1980–2015 and interven-
tions to eliminate preventable diarrhea deaths by 2030. J Glob 
Health 2019; 9(2): 020801.

 9. Munos MK, Walker CLF and Black RE. The effect of oral 
rehydration solution and recommended home fluids on diar-
rhoea mortality. Int J Epidemiol 2010; 39(Suppl. 1): i75–i87.

 10. Victora CG, Bryce J, Fontaine O, et al. Reducing deaths from 
diarrhoea through oral rehydration therapy. Bull World Health 
Organ 2000; 78(10): 1246–1255.

 11. Local Burden of Disease Diarrhoea Collaborators. Mapping 
geographical inequalities in oral rehydration therapy coverage 
in low-income and middle-income countries, 2000–17. Lancet 
Glob Health 2020; 8(8): e1038–e1060.

 12. Carvajal-Vélez L, Amouzou A, Perin J, et al. Diarrhea man-
agement in children under five in sub-Saharan Africa: does 
the source of care matter? A countdown analysis. BMC Public 
Health 2016; 16(1): 830.

 13. Central Statistical Agency (CSA), Ethiopia and ICF. Ethiopia 
demographic and health survey, Addis Ababa, Ethiopia, 2016, 
https://dhsprogram.com/pubs/pdf/FR328/FR328.pdf

 14. IVAC. Pneumonia & diarrhea progress report 2020. Johns 
Hopkins Bloomberg School of Public Health, 2020, https:// 
resourcecentre.savethechildren.net/document/pneumonia-diarrhea 
-progress-report-2020/

 15. Misgna HG, Ebessa B and Kassa M. Prevalence of oral rehy-
dration therapy use and associated factors among under-five 
children with diarrhea in Dangure, Benishangul Gumuz 
Region, Ethiopia/2018. BMC Res Notes 2019; 12(1): 67.

 16. Mekonnen M, Bekele K, Jemal K, et al. Prevalence of oral 
rehydration therapy use during the diarrheal episode and asso-
ciated factors among mothers of under-five children visiting 
public health facilities in North Showa Zone, Oromia Region, 
Ethiopia. Patient Prefer Adherence 2021; 15: 423–430.

 17. Mengistie B, Berhane Y and Worku A. Predictors of Oral 
Rehydration Therapy use among under-five children with 
diarrhea in Eastern Ethiopia: a community based case control 
study. BMC Public Health 2012; 12(1): 1029.

 18. Wubetu AD, Engda AS, Yigzaw HB, et al. Oral rehydration 
therapy utilization and associated factors among children with 
diarrhea in Debre Berhan, Ethiopia, 2020. Pediatric Health 
Med Ther 2021; 12: 251–258.

 19. Ebrahim NB and Atteraya MS. Oral rehydration salts therapy 
use among children under five years of age with diarrhea in 
Ethiopia. J Public Health Res 2021; 10(1): 1732.

 20. Black R. Use of locally available drinking water for prepa-
ration of oral rehydration salt (ORS) solution. PAHO 
Epidemiol Bull 1982; 33(4), https://iris.paho.org/bitstream/
handle/10665.2/32358/13092.pdf?sequence=1&isAllowed=y

 21. Blum LS, Oria PA, Olson CK, et al. Examining the use of oral 
rehydration salts and other oral rehydration therapy for child-
hood diarrhea in Kenya. Am J Trop Med Hyg 2011; 85(6): 
1126–1133.

 22. Azage M and Haile D. Factors affecting healthcare service 
utilization of mothers who had children with diarrhea in 
Ethiopia: evidence from a population based national survey. 
Rural Remote Health 2015; 15: 3493.

 23. Nwaozuru UC. Determinants of maternal use of oral rehydra-
tion solution (ORS) and visit to a medical facility for diarrhea 
among under-five children in Nigeria: a secondary analysis of 
2013 Nigerian demographic and health survey. University of 
Illinois at Urbana-Champaign, 2016, https://core.ac.uk/down-
load/pdf/158313863.pdf

 24. Njeri G and Muriithi M. Household choice of diarrhea treat-
ments for children under the age of five in Kenya: evidence 
from the Kenya demographic and health survey 2008–09. Eur 
Sci J 2013; 9(6): 77–91.

https://www.dhsprogram.com/
https://orcid.org/0000-0003-0001-8553
https://orcid.org/0000-0001-9920-748X
https://orcid.org/0000-0002-5705-4371
https://orcid.org/0000-0002-8495-3022
https://www.unicef.org/media/102426/file/Global-annual-results-report-2020-goal-area-1.pdf
https://www.unicef.org/media/102426/file/Global-annual-results-report-2020-goal-area-1.pdf
https://www.who.int/news-room/fact-sheets/detail/diarrhoeal-disease
https://www.who.int/news-room/fact-sheets/detail/diarrhoeal-disease
https://reliefweb.int/report/world/ending-preventable-child-deaths-pneumonia-and-diarrhoea-2025
https://reliefweb.int/report/world/ending-preventable-child-deaths-pneumonia-and-diarrhoea-2025
https://www.who.int/health-topics/sustainable-development-goals#tab=tab_2
https://www.who.int/health-topics/sustainable-development-goals#tab=tab_2
https://apps.who.int/iris/handle/10665/68627
https://dhsprogram.com/pubs/pdf/FR328/FR328.pdf
https://resourcecentre.savethechildren.net/document/pneumonia-diarrhea-progress-report-2020/
https://resourcecentre.savethechildren.net/document/pneumonia-diarrhea-progress-report-2020/
https://resourcecentre.savethechildren.net/document/pneumonia-diarrhea-progress-report-2020/
https://iris.paho.org/bitstream/handle/10665.2/32358/13092.pdf?sequence=1&isAllowed=y
https://iris.paho.org/bitstream/handle/10665.2/32358/13092.pdf?sequence=1&isAllowed=y
https://core.ac.uk/download/pdf/158313863.pdf
https://core.ac.uk/download/pdf/158313863.pdf


Girma et al. 9

 25. Goldstein H. Multilevel statistical models. Hoboken, NJ: John 
Wiley & Sons, 2011.

 26. UNCDF. Emerging Regions Development Programme 
(ERDP): programme document, 2017, https://www.uncdf.org/
article/433/emerging-regions-development-programme-erdp-
migration

 27. Essomba NE, Kedy Koum DC, Adiogo D, et al. Use of oral 
rehydration therapy in the treatment of childhood diarrhoea in 
Douala, Cameroon. Malawi Med J 2015; 27(2): 60–64.

 28. Idowu A, Olasinde Y, Aremu AO, et al. Sociodemographic 
factors associated with utilization of oral rehydration therapy 
among under five children with diarrhoea in a rural Nigerian 
community. Anatol J Fam Med 2020; 3(3): 221–228.

 29. Mutalik AV and Raje VV. Relationship between maternal educa-
tion and socioeconomic status on knowledge, attitude and prac-
tice of mother and her child regarding acute diarrhoeal diseases. 
Int J Commun Med Public Health 2017; 4(12): 4472–4476.

 30. Adane M, Mengistie B, Mulat W, et al. Utilization of health 
facilities and predictors of health-seeking behavior for under-
five children with acute diarrhea in slums of Addis Ababa, 
Ethiopia: a community-based cross-sectional study. J Health 
Popul Nutr 2017; 36(1): 1–12.

 31. Apuleni G, Jacobs C and Musonda P. Predictors of health 
seeking behaviours for common childhood illnesses in poor 
resource settings in Zambia, a community cross sectional 
study. Front Public Health 2021; 9: 569569.

 32. Lee H-Y, Van Huy N and Choi S. Determinants of early child-
hood morbidity and proper treatment responses in Vietnam: 
results from the Multiple Indicator Cluster Surveys, 2000–
2011. Glob Health Action 2016; 9: 29304.

 33. Alam Z, Higuchi M, Sarker MAB, et al. Mass media expo-
sure and childhood diarrhea: a secondary analysis of the 2011 
Bangladesh demographic and health survey. Nagoya J Med 
Sci 2019; 81(1): 31–40.

 34. Lenters LM, Das JK and Bhutta ZA. Systematic review of 
strategies to increase use of oral rehydration solution at the 
household level. BMC Public Health 2013; 13(Suppl. 3): 
S28.

 35. Khatun MZ, Haque MJ, Awal MA, et al. Knowledge and prac-
tice of oral rehydration solution in diarrhoea of the mothers 
attending ORT corner of Rajshahi Medical College Hospital. 
TAJ J Teac Assoc 2020; 33(2): 32–38.

 36. Sukkary-Stolba S. Oral rehydration therapy: the behavioral 
issues, 1990, https://pdf.usaid.gov/pdf_docs/pnabg747.pdf

https://www.uncdf.org/article/433/emerging-regions-development-programme-erdp-migration
https://www.uncdf.org/article/433/emerging-regions-development-programme-erdp-migration
https://www.uncdf.org/article/433/emerging-regions-development-programme-erdp-migration
https://pdf.usaid.gov/pdf_docs/pnabg747.pdf

