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Abstract

Background

Although oral rehydration salt (ORS) solution is a lifesaving management for
diarrhoea, its exertion is still surprisingly low among caregivers. As mothers are
considered to be the primary caregivers, they bear the responsibility of administer-
ing medications to their children. We aimed to evaluate maternal perceptions along
with the barriers and facilitators in play that are affecting ORS administration among
children in Bangladesh.

Methods

The study was conducted at Dhaka Hospital of the International Centre for Diarrhoeal
Diseases Research, Bangladesh through a qualitative approach. In-depth Interviews
(IDIs) were conducted on thirty-one mothers of under-5 children reporting to the
hospital from February to April 2024. Qualitative content analysis method was used to
describe and analyse the transcribed data.

Findings

The mothers held several misconceptions regarding the administration of ORS. Major-
ity of the participants thought their child could receive ORS through their breastmilk,
which was an interesting finding. Along with this, mothers also lacked proper under-
standing regarding ORS preparation, storage, and use. Some of the key barriers were
the lack of proper knowledge, motivation, and compliance, along with misdirection
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from the elders and pharmacy drug sellers. Additional key facilitators to ORS use were
trust towards doctors, positive attitude towards learning about ORS, community edu-
cation, instructions written on the packet, and support from the healthcare providers.

Conclusion

A focused approach should be implemented to educate mothers on the correct
preparation and administration of ORS for children, while also addressing and dis-
pelling any misconceptions.

Introduction

Diarrhoea is considered one of the leading causes of death in the world despite being
a disease that can be treated effectively using scientifically proven resources [1].

The Global Burden of Disease Report 2021 pointed out that diarrhoea still causes
15.4 per 100000 deaths each year, making it the 14" leading cause of death globally
[2]. When considered against children under the age of five years, it is much more
threatening as diarrhoea is the 3 leading cause of mortality among them, contrib-
uting to 9% of all under-5 deaths [3]. It is evident that children residing in low-and
middle-income countries (LMICs) suffer more due to diarrhoea associated morbidities
compared to the rest of the world [4]. Bangladesh is among the twenty LMICs that
share the burden of high mortality rates due to diarrhoea-related complications [5].
The disease-specific mortality rate of diarrhoea among under-5 children in Bangla-
desh was 12.69 per 100,000 in 2019 [6].

Severe dehydration and loss of fluid have always been the main reason behind
diarrhoea-associated deaths [3]. Dehydration is defined by The World Health Orga-
nization (WHO) as a condition which is brought about by excessive loss of body
water [7]. Unfortunately, in addition to being more susceptible to diarrhoeal disease,
young children are also more at risk of developing dehydration [7]. This risk can be
attributed to a relatively higher percentage (80%) of total body water among them
and their inability to access fluids or let their caregivers know of their needs. More-
over, infants also exhibit higher fluid requirements as they suffer from increased
insensible fluid losses [7,8].

Fluid and electrolyte replacement have always been fundamental to the case man-
agement of diarrhoea [9]. Oral rehydration solution (ORS) is an affordable, compre-
hensive, and easy-to-use intervention that has been playing a vital role in managing
acute watery diarrhoea for decades, effectively restoring and maintaining hydra-
tion [10]. First used in 1968 to treat fluid loss and electrolyte imbalance in cholera
patients, ORS has since become a global standard [11]. The International Centre for
Diarrhoeal Disease Research, Bangladesh (icddr,b), was instrumental in promoting
its worldwide use, earning ORS recognition as one of the greatest medical advances
of the 20" century [12]. The WHO has been advocating the use of ORS globally since
1978 to manage dehydration in patients with diarrhoea, and its utilization has suc-
cessfully saved almost 54 million lives since 2007 [13].

PLOS One | https://doi.org/10.137 1/journal.pone.0325386  June 3, 2025

2/15



mailto:shiblee_s@icddrb.org

PLO\Sﬁ\\.- One

Despite its proven effectiveness, the use of ORS remains surprisingly low during patient care in several countries
[13,14]. Since the 1990s, the promotion of Oral Rehydration Therapy (ORT), which includes ORS and recommended
homemade fluids (RHF) [15], has slowed, leading to its declining coverage [13]. It has been reported that globally only
43% of patients suffering from diarrhoeal disease are treated with ORT [13,16]. The coverage of ORS in LMICs, especially
in South Asia and Sub-Saharan Africa, still remains inadequate [17]. In 2021, only 36% of under-5 children with diarrhoea
received ORS in sub-Saharan Africa, which is rather alarming [18]. In their systematic review, Ezezika et al. reported that
approximately 300,000 diarrhoea-associated deaths among children of LMICs could have been avoided if ORS had been
provided to them in order to manage dehydration [13]. A wide range of factors is responsible for the low proportion of ORS
use despite being a well-known therapy to combat diarrhoea. Issues like insufficient resources, lack of political commit-
ment, and inadequate infrastructure, along with socio-cultural factors such as the negative perception of ORS regarding
perceived benefit by the parents, low awareness of ORS usage, etc, are acting as contributing factors to this decreasing
coverage [13,14,19,20]. It is apparent that barriers to a certain healthcare intervention can also hamper its administration
and implementation [21]. As mothers are the primary caregivers of children in these parts of the world, they are respon-
sible for administering most of the medications to their children. Understanding their perceptions of ORS and identifying
potential barriers to the implementation of ORS usage is crucial for improving diarrhoea management plans and ensur-
ing widespread coverage of ORS. Although there are several studies that explore other aspects of ORS, data is limited
regarding our objective of this study. So, we aimed to explore the perception regarding ORS along with the barriers and
facilitators that might be associated with their use among mothers of under-5 children who are suffering from diarrhoea.

Methods
Study design and settings

We followed a qualitative approach where in-depth interviews (IDls) were conducted among thirty-one mothers whose
children were admitted to the Dhaka Hospital, icddr,b. Research location and participants were selected purposively in
our study. Dhaka Hospital is the largest diarrhoeal disease hospital in the world that serves patients of all ages in different
units according to the severity of the diarrhoeal disease. Short Stay Unit (SSU), Longer Stay Unit (LSU), and Intensive
Care Unit (ICU) provide treatment to the patients as required by their clinical condition [22]. Mothers aged=18 years with
an under-5 child who was admitted to SSU, LSU, or ICU were considered eligible to be enrolled in our study.

Data collection

The IDIs were facilitated between 1 February, 2024 to 30 April, 2024. The study investigators, who are medical profession-
als, public health specialists with at least a master’s degree and had previous experience in conducting IDIs, conducted
the interviews. The interview guidelines and pre-interview questionnaire were constructed by a research team who were
adequately experienced in diarrhoeal disease, paediatric ilinesses, and research methodology. The pre-interview ques-
tionnaires collected information on socio-demographic characteristics, whereas the IDI guidelines targeted obtaining infor-
mation on maternal perception, potential barriers, and facilitators on the use of ORS among the populace. The IDIs were
conducted within two hours of the children’s admission at the hospital and lasted around 30—40 minutes. The interviews
were recorded using audio recorders after acquiring written informed consent from the participants. The IDIs were con-
ducted in a separate room to ensure the anonymity and privacy of the participants. Only the interviewer, the interviewee,
and the note-taker were present during data collection. Data were considered to be saturated when the investigators
determined that nothing significant was being added through the IDls. In our study, we employed stopping criteria to deter-
mine data saturation. This approach involved concluding interviews until no new codes emerged or when the number of
newly generated codes fell below 5%. Additionally, the recurrence of individual codes three to five times was considered a
key indicator of saturation, aligning with established qualitative research practices [21,23—-26].
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Data analysis

The audio recordings were transcribed in Bengali manually. Qualitative content analysis method was used to describe and
analyse the transcribed data [21,26]. Both deductive and inductive approaches were utilized in order to develop a code-
book. Research objectives were considered for deductive approach and inductive approach focused on emerging themes.
Subsequently, a research team with expertise in treating children with diarrhoea, paediatric disease and public health
conducted thematic analysis using interpretivist paradigm. While a fixed algorithm does not govern thematic analysis, we
conducted the coding process manually to identify themes that portrayed the perception of ORS along with the facilitators
and barriers to its use. Each of the team members engaged in iterative readings of the transcripts, employing an inductive
approach to code development. The team collaboratively refined emerging themes through regular analytic discussions to
ensure coherence and interpretive depth. This process was designed to promote consistency and enhance the credibility
of the analytical outcomes and to reduce analyst bias. Following, these themes and quotes relevant to them were trans-
lated into English by two of the members separately and finalized after they were reviewed by all the team members. We
did not conduct back-translation process in our study. All data were stored under lock and key by the primary author and
numerical identification codes were used to ensure the participant’'s anonymity. We followed the Standards for Reporting
Qualitative Research (SRQR) reporting guidelines in our manuscript (S1 Table).

Reliability and validity

We used various methods to ensure the reliability and validity of data. Our interviewer’s team consisted of members who
were familiar with local norms, beliefs, and understandings of participants’ expressions. As all of them were public health
experts with previous experience, training, and knowledge about the ORS, they were able to establish rapport with the
participants and understand their perspectives [27]. To ensure reliability and validity, regular peer debriefings were con-
ducted among the members during data analysis, and relevant feedback was incorporated [21]. Throughout the interview
process, the interviewers confirmed what they documented and ensured that the participants were probed for additional
information to facilitate confirmability [27]. Internal validity was ascertained by triangulating themes among interviews. The
validity of the findings was examined and reinforced by the application of qualitative methods and reporting the statements
of the participants in their own words [21].

Ethical consideration

All procedures involving research, consent of study participants, data analysis, and publication were approved by Insti-
tutional Review Board (IRB) of the icddr,b that comprises of Research Review Committee (RRC) and Ethical Review
Committee (ERC) (Protocol No: 23138; Dated: 09 January, 2024). Written Informed Consent was obtained from each
participant before enrolling them in the study.

Results

A total of 31 participants were interviewed, where 10 (32.3%) mothers were selected from SSU, 11 (35.5%) from LSU,
and 10 (32.3%) from ICU, whose children were admitted at the respective units. The majority of the mothers were aged
between 21 and 30 years in our study, where the most prevalent age group of their children was between 7 and 24
months. Most of the mothers were housewives (n=26) and almost equal number of them were living inside (n=16) and
outside (n=15) Dhaka. The information derived from the pre-interview questionnaire are depicted in Fig 1

Perception of ORS

Preparation and storage. Out of the thirty-one IDIs, eight mothers expressed their insight regarding the preparation
and storage of ORS. All of them reported that they do not prefer to store ORS. Seven of them mentioned that as
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<20 years 21-30years W >30years

Age of the mother(in 11 16 “
years)
0-6 months 7-24 months MW 25-59 months
Age of the
o s . o]
child (in months)

Pre-primary or none B Up to secondary W Post secondary

H Male B Female
Sex of the child 18 13
W ssu | 1su IcU
Admission unit 10 11 10
Living inside Dhaka Living outside Dhaka
Residence 16 15
W Service Housewife Student
Occupation “ 26 2

SSU: Short Stay Unit; LSU: Longer Stay Unit; ICU: Intensive Care Unit

Fig 1. Summary of the socio-demographic characteristics of the participants.

https://doi.org/10.1371/journal.pone.0325386.9001

their baby cannot drink the whole portion of the prepared saline they like to prepare in smaller proportions. This
misconception may have led mothers to prepare ORS incorrectly, which can lead to serious health complications such as
hypernatremia.

Regarding this issue, a mother commented, “/ take two to three spoons of water, then mix some oral rehydration salt
into them according to my assumption. Then | feed the prepared saline to my baby (Participant 30).”

Concerning the storage of ORS, one mother responded, “Oral saline turns to poison if we store it for a long period of
time (participant 06)”.

ORS through breastmilk. Out of the twenty-nine mothers who shared their understanding of ORS and breastfeeding,
twenty-three believed that if the mother drinks ORS, it will pass into her breastmilk and can transfer to the child after
breastmilk intake. This reflects a critical misconception within the community.

One mother claimed, “If the baby does not want to drink oral saline, the mother should consume it, the solution will
pass through her breast milk and benefit the baby (Participant 28).” Participant 2 mentioned, “The elders in my family told
me that if | drink the saline solution, my baby will benefit from it by receiving it through my breast milk.”

Three of the mothers said they had no knowledge regarding this issue, and the other three commented that there was
no association between ORS and breast milk.

ORS and antibiotics. We recorded views from thirty mothers on the use antibiotics over ORS. Although majority of the
mothers preferred the administration of ORS to their children during diarrhoea (Fig 2), two mothers leaned more towards
the consumption of antibiotics.

A participant reported, “Patient recovers quickly if an antibiotic is provided. We always consulted pharmacy doctors
while suffering from diarrhoea and consumed antibiotics according to their advice (Participant 5).” Here the patient meant
drug-seller at local pharmacies by ‘pharmacy doctors’ who are not registered physicians. Another mother commented, “/
think my baby would have recovered sooner if antibiotics were prescribed (Participant 14).”

Side effects of ORS. Two mothers expressed concerns about the side effects of ORS, stating that consuming too
much ORS could be harmful. One mother claimed, “Drinking too much oral saline is harmful, it can cause problems in the
body (Participant 01).”

PLOS One | https://doi.org/10.1371/journal.pone.0325386  June 3, 2025 5/15



https://doi.org/10.1371/journal.pone.0325386.g001

PLO\Sﬁ\\.- One

Preparation and Storage

“First, I opened the packet, then I took some water in a
bowl. I mixed half of the ORS in the packet with the
water and gave it to my baby to drink (Participant 12)”

ORS and Antibiotics

“We prefer ORS, we never want to give the child
antibiotics (Participant 31)”

ORS through Breast milk

“Nothing too much is good for health, so I think
drinking too much can cause problems (Participant
02)"

Perception

Adding extra ingredients
toincrease taste

If I add extra salt, sugar and lime the taste of saline
becomes much better (Participant 16)

Regarding electrolyte imbalance

“We mistakenly believed that dissolving the entire
sachet in a small amount of water would make it work
faster in the body. Later, I learned that this could lead to
problems in the blood (Participant 17)”

Learning about its use

“I believe the saline can pass through breast milk to my

baby (Participant 19)" Every mother should learn how to prepare ORS...

(Participant 29)

Reasons for consuming ORS Self awareness on lack of knowledge

“I give my baby saline besides diarrhoea... if my baby
sweats and his body gets cold I provide it to increase his
body temperature (Participant 20)”

“I believe the saline feeding method I used was incorrect.
Given that my child was sick, I thought it best not to give ORS
if the child does not want it (Participant 30)”

Fig 2. Relevant quotes illustrating maternal perception regarding ORS use in children.

https://doi.org/10.1371/journal.pone.0325386.9002

Reasons for consuming ORS. In our study, mothers stated various reasons for using ORS. They discussed that ORS
could be used not only in diarrhoea but also in cases where the baby is suffering from abdominal distension, generalized
weakness, hypothermia, vomiting, iron and calcium deficiency, dehydration, and during hot seasons. Additionally, they
explained that ORS can also be provided to adults after profuse sweating and a sudden decrease in blood pressure.
Mothers further commented that ORS could be applied to quench their thirst, reduce weakness, alleviate any discomfort,
and improve vertigo and burning sensation during micturition. One participant said, “/ used to drink ORS during pregnancy
as my body became very weak... (Participant 13).”

Adding extra ingredients to increase taste. Five mothers expressed their perspective on the taste of ORS. Two
of them claimed that they added additional sugar or lime in order to increase the taste of the ORS. One of them quoted,
“Yes, | added extra lemon and sugar to increase the taste of ORS during the hot seasons (Participant 28)”. Other
participants perceived the taste of ORS to be satisfactory.

Regarding electrolyte imbalance. Approximately half the participants (n=15) commented on the elevation of salt
content in the body due to improper ORS consumption. Six of them reported that they do not possess a clear conception
regarding this issue. Out of the nine mothers who reported that they were aware of this complication, one reflected on her
own experience, “About a month and a half ago | took my child to the X’ Hospital, near my home. On that day, a child was
brought in from ‘Y’ city. The child had been admitted to a private hospital in that area. Apparently, the nurse there didn’t
know how to properly mix saline. She mixed a whole saline solution with just a little bit of water and immediately gave it to
the child to drink. The child was only eight months old. As a result, both of the child’s kidneys were damaged. | personally
witnessed this, and it was really heart breaking (Participant 20)”.

Learning about its use. In our study, participants agreed that mothers of under-5 children should learn how to prepare
and use ORS correctly. One mother reported, “It is necessary for mothers to learn how to prepare oral saline and when to
use it. Because saline is more beneficial to the baby compared to other medicines... (Participant 30).”

Self-awareness on lack of knowledge. A number of participants (n=6) commented that they are aware of their
lack of knowledge regarding the use of ORS. One mother commented, “/ believe, the saline feeding method | used was
incorrect. Given that my child was sick, | thought it best not to give ORS if the child does not want it... (Participant 30)".

Additional significant relevant quotes are illustrated in Fig 2.
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Barriers and facilitators to ORS use

We identified relevant barriers and facilitators of ORS use among mothers of under-5 children who were suffering from
diarrhoea. We classified the facilitators and the barriers into three principal domains: the individual level that reflects
personal experience while using ORS, the societal level that mirrors factors that emerged from the society participants
currently living; and lastly, the policy level which portrays the country-wide practices that might modulate the use of ORS
among mothers (Fig 3).

Barriers to ORS use

Barriers affecting the usage of ORS were identified as factors that prevent or limit the proper utilization of ORS in
diarrhoea. Table 1 describes the specific barriers under each of the three domains with illustrative quotes from the
respondents.

A) Barriers to ORS use

Increasing cost (n=12)

Procurement during

Lack of motivation
unusual hours (n=3)

and compliance (n=10)

Trust issues (n=5) Peculiar taste (n=8)

Lack of proper knowledge
on ORS preparation
and use (n=26)

Misdirection from the pharmacy
drug seller (n=6)
Working mother (n=2) Elders creating misconception (n=7)

M Individual level W Societal level M Policy level

B) Facilitators to ORS use

Positive attitude towards

learning about ORS use (n=9)
Packaged products ensure
safety and reliability (n=2)

Maternal Education (n=8)

Previous experience of managing
diarrhoeal disease (n=4)

Health education
at school (n=5)

Role of media (n=6) Convenient to prepare (n=4)

Easier availability (n=12) Trust towards doctors (n=22)

Proper instructions on
the packet (n=14)

Community education, awareness
and outreach (n=18)

Support from healthcare providers (n=18) Supportive home environment (n=12)

M Individual level W Societal level M Policy level

Fig 3. Emerging themes regarding the barriers and facilitators of ORS use; A) Barriers to ORS use, B) Facilitators to ORS use.

https://doi.org/10.1371/journal.pone.0325386.g003
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Table 1. Relevant illustrative quotes from the participants regarding barriers to the use of ORS.

Domain Specific barriers lllustrative quotes

Individual level Lack of proper knowledge | | take a small feeder, then pour water in it. Then, | mix one spoon of saline (ORS) with it to prepare

regarding ORS prepara- | the solution. Then | feed it to my baby. (Participant 2)

tion and use

| took half a litre of water, mixed half of the saline (ORS), then set aside the rest. Later, when he
passed loose stool after three hours, | discarded the previous saline and prepared another solution
with the remaining half again (Participant 31)

Increasing cost

There are some who may not be as well-off as me. So, it might be difficult for them to buy oral saline
at this high price (Participant 4)
The price seems very high to me, recently it has increased to six taka per packet (Participant 14)

Peculiar taste

My baby does not like the taste of oral saline, | have to feed him forcefully (Participant 2)

Lack of motivation and
compliance

It is easier to prepare saline at home rather than going to the market. We have sugar and salt at
home. We even have Himalayan pink salt. So home-made saline is preferable to me than packaged
saline (ORS) (Participant 7)

Homemade saline is easier to prepare than store-bought ORS, which can be a hassle to purchase at
a pharmacy. Plus, | enjoy the taste of homemade saline more... (Participant 23)

Societal level

Working mother

My baby passed stool all day. But | work as a tailor, so | was not at home (Participant 25)

Elders creating
misconception

My mother used to say that if you have a stomach ache, mix a little saline (ORS) with some water and
drink it, and the pain will go away (Participant 4)

The elders in my family told me that if | drink the saline solution, my baby will benefit from it by receiv-
ing it through my breast milk (Participant 2)

Policy level

Trust issues

The packaged saline (ORS) can be duplicate, with home-made saline there is no chance of duplica-
tion (Participant 24)

Procurement during
unusual hours

During late night or early morning, if | don’t have any saline (ORS) at home, it is almost impossible to
get one (Participant 24)

Misdirection from the
pharmacy drug seller

The man at the pharmacy (drug-seller) told me that my baby would not be able to consume half litre
saline. So, | should take small amount of water and or-saline (local brand name for packaged ORS),

then prepare the solution to feed my baby (Participant 21)

https://doi.org/10.1371/journal.pone.0325386.t001

Individual level. We identified four individual-level barriers after analysing the IDIs. The most common deterrent
we identified was the participants’ lack of knowledge regarding ORS use (n=26), as demonstrated in their IDIs. The
increasing cost of ORS was regarded as one of the most frequent barriers (n=12) by the patients. Lack of motivation and
compliance (n=10) to use ORS during diarrhoea was another significant barrier. Some of the participants complained that
the peculiar taste of ORS (n=8) contributed to the children’s lack of interest in consuming it (Fig 3).

Societal level. Our analysis of the interviews revealed that being a working mother can be a barrier to providing
ORS to a child who is suffering from diarrhoea, as noted by two participants when they were probed. Another exploration
revealed that the elders at the home or community spread misconceptions that actively worked as a barrier to the
application of ORS which was reported by seven participants (Fig 3).

Policy level. Our study identified three policy-level barriers for the ORS. ‘Misdirection from the pharmacy drug seller’
was the frequently mentioned policy-level barrier, whereas ‘trust issues’ against the packaged ORS, and ‘procurement of
ORS during unusual hours’ were also identified as potential barriers (Fig 3).

Facilitators of ORS use

Facilitators of ORS use were regarded as factors that promote or encourage the widespread adoption and proper utiliza-
tion of ORS. Table 2 describes the specific facilitators under each of the three domains with significant quotes from the
participants.

Individual level. We identified four individual-level facilitators after analysing the IDIs. The most frequently mentioned
facilitators were ‘positive attitude towards learning about ORS use’ and ‘maternal education’. Convenience of preparation
and previous experience in managing diarrhoeal disease were reported as facilitators by four participants (Fig 3).
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Table 2. Relevant illustrative quotes from the participants regarding facilitators of ORS use.

Domain Specific facilitators Illustrative quotes
Individual Convenient to prepare It is easy and hassle-free to use the saline that is packaged (Participant 26)
level

Positive attitude towards
learning about ORS use

It is necessary for mothers to learn how to prepare oral saline and when to use it. Because saline is more
beneficial to the baby compared to other medicines... (Participant 30)

Previous experience of
managing diarrhoeal
disease

| visited this hospital when my first baby was seven years old... he, too, was suffering from diarrhoea. |
benefited a lot from that time, which is why | brought my little child here today (Participant 20)

Maternal Education

| have studied till fifth grade. | have learned about oral saline from my school... (Participant 13)

| have learned about oral saline from my school teachers... the instructions are also written on the packet
(Participant 31)

When | was a child, | was taught at school that 3 handfuls of sugarcane molasses and 1 pinch of salt
should be mixed with water to make saline. Then | made it just for fun. | still remember it (Participant 26)

Societal level

Supportive home
environment

My sister helps me to prepare saline. Even in this instance, when | was staying at my sister’s home, she
helped me (Participant 18)

Community education,
awareness, and outreach

In my childhood, my grandparents used to say if you are suffering from diarrhoea then buy and drink
ORS. | learned this from them (Participant 14)

Trust towards doctors

Doctors say that oral saline (ORS) is more beneficial during diarrhoea, so it is essential... (Participant 30)
No...I believe in the words of the doctors, or-saline (ORS) is more useful in diarrhoea... (Participant 5)

Policy level

Packaged products ensure
safety and reliability

The packet ensures safety. The sachet makes it easier to prepare. Otherwise, the salt and sugar amount
may vary (Participant 20)

Support from healthcare
providers

The healthcare worker at the hospital taught me how to prepare and provide oral saline to my baby...
(Participant 27)

The doctor taught me... when my baby had diarrhoea the last time, we went to a doctor, and he told us to
give ORS (Participant 19)

Easier availability

Yes, ORS is sold even in the stores of my village... (Participant 15)

Role of media

The famous movie star ‘X’ (name retracted) also acted in an advertisement for oral saline...then there
was an advertisement for or-saline (local trade name for ORS), which aired when | was little. | still remem-
ber that advertisement... (Participant 20)

Proper instructions on the
packet

[The process of] preparation is written in the sachet packet. | have read it and learned from the packet
(Participant 27)

Health education at school

| have first heard about the ORS from school (Participant 23)

https://doi.org/10.1371/journal.pone.0325386.t002

Societal level. After analysing the IDIs, we identified three societal-level facilitators. ‘Trust towards doctors’ (n=22)
and ‘Community education, awareness, and outreach’ (n=18) were the most frequently mentioned societal-level facilitator,
whereas ‘Supportive home environment’ was reported by twelve participants (Fig 3).

Policy level. A total of six policy-level facilitators of ORS use were identified in our analysis. Out of them, three were
most frequently mentioned, namely ‘Support from healthcare providers (HCP)' (n=18), ‘Proper instructions on the packet’
(n=14), and ‘Easier availability’ (n=12). The other three, i.e., role of media (n=6), health education at school (n=5), and
packaged products ensure safety and reliability (n=2), were less frequently mentioned facilitators (Fig 3).

Discussion

From 1980 to 2018, the population of the world increased by approximately 70%. During the same time, death due to diar-
rhoea in under-5 children has decreased from 4.6 million annually to 500,000 [28]. It was reported in 2007 that ORT has
single-handedly prevented nearly 54 million diarrhoeal deaths [29]. Additionally, the Lancet, in their editorial, commented
in 1978 that ORT is perhaps the most important medical advancement of the century [30]. Unfortunately, the promotion

of ORT has slowed since the 1990s, leading to a scenario where currently only 43% of patients suffering from diarrhoeal
disease are treated with ORT in the world [13,16]. The latest Bangladesh Demographic and Health Survey (BDHS) 2022
report tells us that in Bangladesh, only 76% of children who are suffering from diarrhoea receive ORT [31]. Given this
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scenario, it is essential to explore the caregiver’s perception of ORS as well as the barriers and facilitators to its use
reported by them. In our study, we identified eight crucial domains regarding the mothers’ perception, whereas barriers
and facilitators to ORS use were also identified under three principal domains, i.e., individual level, societal level, and
policy level.

An important finding is that mothers believed their children could receive ORS through breastmilk if they consumed
the saline solution themselves. It is a prevalent cultural belief in many parts of the world that a baby’s health is directly
related to a mother’s eating habits [32,33]. Although it is recommended to frequently provide breast milk to the baby,
thinking that the child is receiving oral saline through the breast milk could be detrimental to the child [34]. The baby
would not receive proper replenishment of salt and water through this technique which may lead to further unfavour-
able outcomes. On the other hand, consuming ORS by the mothers when it is not indicated can lead to their health
problems [35].

In our study, we have found that when asked about ORS preparation and storage, mothers commented that they do
not prefer to store ORS. Mothers experienced that their baby could not drink the whole portion outright, so they decided
to prepare the ORS in small proportions, which is a wrong and rather harmful technique that can lead to hypernatremia.
A study from Burkina Faso also reported similar findings where they reported leftover liquid as a consequence of ORS
use [36]. One probable countermeasure can be the development of ORS in smaller packets for the paediatric population,
which can be used to prepare smaller proportions of saline, for example, 150 or 200 ml of ORS.

Mothers overwhelmingly supported ORS over antibiotics for treating their children, although previous research
documented excessive use of antibiotics for treating diarrhoea [9,36]. Generally, ORS is preferred by caregivers as
it is inexpensive, more available, and often considered to provide better value for money [36]. Despite being a safe,
easy-to-use management procedure, ORS does have some side effects when improperly administered [37]. Two of the
caregivers of our study recognized that ORS does have side effects when improperly used. Moreover, approximately
half of the participants also commented that improper ORS consumption may cause electrolyte imbalance. Participants
of our study reported a wide range of reasons for consuming ORS. It indicates a lack of knowledge regarding the main
purpose of ORS, which is to correct dehydration. Several other studies have also reported such results where mothers
or caregivers could not properly mention the reason for administering ORS [36,38,39]. It is necessary for the HCPs to
promote ORS so that caregivers are also made aware of the beneficial effects of ORS on children who are suffering
from diarrhoea [13,36].

The packaged ORS used for treating diarrhoea does not need additional ingredients. Rather, injudiciously adding
ingredients may alter the efficacy of the solution [40]. Even a much earlier study conducted in 1997 reported that adding
extra ingredients like fruit juice or powders at home alters the packaged ORS’s electrolyte content [40]. Only two of our
participants reported adding sugar or lime juice to alter the taste. Our study reported another interesting finding; some of
the participants are aware that they lack adequate knowledge regarding ORS preparation and use. Such self-awareness
can lead to self-improvement and assist in maintaining a good level of practice [41].

We identified four individual-level barriers to ORS use. Lack of knowledge was the most frequently found deterrent
which is supported by the findings of other studies [13,20,36]. A study conducted in Bangladesh reported that 22% of
participants did not know when to give ORS, and 43% lacked the knowledge regarding the amount to provide [42]. The
lack of knowledge is undoubtedly affecting the practice of ORS among mothers. Some participants in our study mentioned
that the cost of an ORS sachet was high, although its price remained the same over the past decade [43]. As ORS alone
cannot stop loose watery stools but rather provide management to dehydration, caregivers often consider it to be inef-
fective; as a result, other treatment options seem more worthy of spending money on [36]. As a result, the total expendi-
ture may have been perceived as much higher by the participants. HCPs play a major role in promoting ORS use; using
them to convey the message of ORS’s efficacy in treating dehydration can reduce this barrier significantly. Maternal lack
of motivation and compliance was also a frequently mentioned individual-level barrier. Peculiar taste and lack of proper
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knowledge of ORS preparation and use have also been reported as barriers by the participants in our study, similar to
another published paper [36]. They reported that their child does not like the taste of ORS. As adding ingredients at home
alters the composition of the packaged ORS, research should be conducted to find out ways to make the taste better,
possibly by adding flavours at the manufacturing level to address the issue with the taste.

Various misconceptions which are generally present among the elders of the society were considered as societal
barriers towards the use of ORS in our study. Cultural beliefs often affect the use of ORS in Bangladesh which was also
reported in a systematic review [13]. A study from India also reported that some common misconceptions regarding ORS
hamper its administration in this part of the world, which include that breastfeeding and fluid administration should be
stopped during diarrhoea [44]. The healthcare-related decision is often made by the senior members of the family, which
can act as a barrier to ORS use, as reported by Ansari et al. [45]. Another societal level barrier that was identified in our
study is being a working mother. Diarrhoea is a disease where the affected child requires constant supervision, and ORS
has to be given after each purging to avoid dehydration. Gopaldas et al. reported that mothers who are involved in outside
work face difficult situations in properly utilizing ORS during diarrhoea [46]. As an LMIC, it is quite common in Bangladesh
that both parents participate in jobs to provide for the family. In this scenario, other family members should come forward
to actively take care of the child during his ailment.

The policy-level barriers to ORS use are mostly centred around misdirection from the pharmacy drug sellers and trust
issues. Community pharmacists (CPs) constitute an important part of the healthcare delivery system, where they provide
treatment for various diseases like diarrhoea [47]. In Bangladesh, mothers often prefer informal care over formal care as
it is cost-effective and convenient. Also, it may be so that they discern diarrhoea as a disease that may not need advice
from a registered physician. All things considered; community pharmacists are in a unique position to promote the use
of ORS in diarrhoea. Unfortunately, studies from Khartoum [47], Qatar [48] and Iraq [49] reported that the proportion of
prescribing ORS for acute gastroenteritis by CPs is quite low (0.9%, 1%, and 4%, respectively). Although these were sim-
ulated patient studies where the patient was an adult, the picture is largely the same for child patients also.

In their systematic review, Ezezika et al. identified distribution problems to be a major barrier to ORS use in Bangladesh
[13]. Due to a lack of trust in the distribution chain, issues like mistrust can arise. Additionally, we found that procurement
during unusual hours is also a barrier to ORS use. Among the non-users of ORS in the Burkina Faso study, 10% also
reported that they did not use ORS, as obtaining it requires investing too much time or traveling a long distance [36]. In
our opinion, strengthening the supply chain and promoting homemade ORS during emergencies can address these two
barriers.

Although no nationwide study was found during our literature review which explored caregivers’ knowledge regarding
ORS in Bangladesh, several cross-sectional studies paint a grim picture [42,50]. The lack of knowledge about ORS use
was also acknowledged by our participants. Conducting educational campaigns on ORS preparation and administra-
tion can further promote the use of ORS in children during diarrhoea. A study conducted on mothers aged 18-35 years
found a beneficial impact of such campaigns [51]. A positive association between maternal education and ORS use was
reported by several studies similar to our findings [52,53]. Education mothers are more likely to be more aware and seek
necessary care during their child’s sickness.

The societal level facilitators include trust toward doctors, community education, awareness and outreach, and a
supportive home environment. Bangladesh was a pioneer in preventing childhood deaths from diarrhoea, beginning in
1970 with a Communicable Disease Control program to monitor outbreaks [54]. In the late 1990s, the Integrated Manage-
ment of Childhood llinesses (IMCI) strategy was introduced, incorporating diarrhoea management with other child health
concerns within the Health and Population Sector Programme [54]. Efforts by the government and NGOs, including the
establishment of Diarrhoea Training Units and enhanced healthcare workers’ skills, significantly increased the people’s
trust in ORS [54]. Additionally, key therapeutic advances led to the development of Oral Rehydration Salts (ORS), which
were widely distributed under the National Oral Rehydration Project from 1981 [54]. Limited initial success in rural areas
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prompted BRAC’s campaign to teach caregivers to prepare a homemade ORS solution ‘Lobon-Gur’, until pre-packaged
ORS became more accessible under the brand ORSaline [54]. These community education, awareness, and outreach
efforts have proven to be useful. As stated earlier, a mother’s care-seeking behaviour is often regulated by the elders of
the family [45]. So, a supportive family acts as a great facilitator of ORS use.

Packaging and easier availability were two frequently mentioned facilitators in our study. Ezezika et al., in their system-
atic review, as well as the study in Digre et al., also supports this finding [13,36]. The systematic review found that when
the ORS package contains instructional messages, several benefits, like better dissemination of information and higher
uptake, can be seen [13]. Digre et al. also recommended using juice-box-style packaging or pre-mixing to promote its use
[36]. Our analysis also identified that one of the interventions that can significantly affect ORS use is the ease of admin-
istration [36]. Media and women’s education plays an important role in promoting caregivers care-seeking behaviour in
Bangladesh, especially for childhood diarrhoea [15,55,56]. Our results have also identified the role of media and health
education at school to be significant facilitators.

We examined the perspectives of the mothers regarding ORS use while focusing on individual, societal, and
policy-level domains. In countries like Bangladesh, societal and cultural norms greatly impact the care of a child [13].

So incorporating the societal and policy level domains to examine perception and to identify barriers and facilitators is a
strength of the study. Additionally, the study was conducted in the largest diarrhoeal diseases hospital in the world that
caters to more than 200,000 patients with diarrhoea, >60% of whom are paediatric patients. We also ensured theoretical
saturation as it increased the possibility of identifying all possible barriers and facilitators [57]. So, a wider picture regard-
ing the current perception of, along with barriers and facilitators to ORS use was drawn. However, the results of this study
should be considered in view of its limitations. As the representativeness of the participants was not ensured, the findings
cannot be generalized to the whole of Bangladesh. Our study also did not explore and compare the impact of policies
suggested by other studies in Sub-Saharan Africa and South Asia.

Conclusion

Our study found that mothers held incorrect perceptions regarding ORS preparation and administration. Along with these
findings, different barriers and facilitators were also identified that demand attention from the researchers, governments,
and non-government organizations that are associated with policy-making decisions. To address individual-level barri-

ers, targeted health education campaigns should be implemented to enhance caregivers’ perception of ORS, especially
regarding its role in rehydration rather than curing diarrhoea. These campaigns, delivered through community health work-
ers, maternal clinics, and schools, should be aimed at dispelling prevalent misconceptions—such as the belief that ORS
can be transmitted through breastmilk or that its taste necessitates home modification—while emphasizing safe prepara-
tion practices and the importance of timely administration during episodes of the disease.

Supporting information
S1 File. Standards for Reporting Qualitative Research (SRQR) checklist.
(DOCX)

S2 File. Qualitative interview guidelines.
(PDF)

Acknowledgments

The authors at icddr,b are grateful to the Governments of Bangladesh, and Canada for providing unrestricted support to
the organization.

PLOS One | https://doi.org/10.137 1/journal.pone.0325386  June 3, 2025 12/15



http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0325386.s001
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0325386.s002

PLO\Sﬁ\\.- One

Author contributions
Conceptualization: Md Ridwan Islam, Chowdhury Ali Kawser, Tahmeed Ahmed, Sharika Nuzhat.

Data curation: Md Ridwan Islam, Md Fuad Al Fidah, Sneha Paul, Mahfuz-Un Nesa, Sarashwati Giri, Syed Jayedul
Bashar.

Formal analysis: Md Ridwan Islam, Md Fuad Al Fidah, Sneha Paul, Mahfuz-Un Nesa, Sarashwati Giri, Syed Jayedul
Bashar.

Supervision: Sharika Nuzhat.

Writing — original draft: Md Ridwan Islam, Md Fuad Al Fidah, Sneha Paul, Mahfuz-Un Nesa, Sarashwati Giri, Syed
Jayedul Bashar.

Writing — review & editing: Chowdhury Ali Kawser, Tahmeed Ahmed, Sharika Nuzhat.

References
WHO. Diarrhoeal disease. 2024.

2. Naghavi M, Ong KL, Aali A, Ababneh HS, Abate YH, Abbafati C, et al. Global burden of 288 causes of death and life expectancy decomposition in
204 countries and territories and 811 subnational locations, 1990-2021: a systematic analysis for the Global Burden of Disease Study 202 1. The
Lancet. 2024;403(10440):2100-—32. https://doi.org/10.1016/S0140-6736(24)00367-2

3. UNICEF. Diarrhoeal disease. 2024.

Black RE, Perin J, Yeung D, Rajeev T, Miller J, Elwood SE, et al. Estimated global and regional causes of deaths from diarrhoea in children
younger than 5 years during 2000-21: a systematic review and Bayesian multinomial analysis. Lancet Glob Health. 2024;12(6):€919-28. https://
doi.org/10.1016/S2214-109X(24)00078-0 PMID: 38648812

5. Rahman AE, Hossain AT, Siddique AB, Jabeen S, Chisti MJ, Dockrell DH, et al. Child mortality in Bangladesh — why, when, where and how? A
national survey-based analysis. J Glob Health. 2021;11:04052. https://doi.org/10.7189/jogh.11.04052 PMID: 34552721

6. Sin MP, Hasan MZ, Forsberg BC. Change in economic burden of diarrhoea in children under-five in Bangladesh: 2007 vs. 2018. J Glob Health.
2023;13:04089. https://doi.org/10.7189/jogh.13.04089 PMID: 37622687

7. Daley S, Avva U. Pediatric Dehydration. Treasure Island (FL): StatPearls Publishing; 2024.

Tutay GJ, Capraro G, Spirko B, Garb J, Smithline H. Electrolyte profile of pediatric patients with hypertrophic pyloric stenosis. Pediatr Emerg Care.
2013;29(4):465-8. https://doi.org/10.1097/PEC.0b013e31828a3006 PMID: 23528507

9. Islam MR, Nuzhat S, Fahim SM, Palit P, Flannery RL, Kyle DJ, et al. Antibiotic exposure among young infants suffering from diarrhoea in Bangla-

desh. J Paediatr Child Health. 2021;57(3):395—402. https://doi.org/10.1111/jpc.15233 PMID: 33107165

10. Munos MK, Walker CLF, Black RE. The effect of oral rehydration solution and recommended home fluids on diarrhoea mortality. Int J Epidemiol.
2010;39 Suppl 1(Suppl 1):i75-87. https://doi.org/10.1093/ije/dyq025 PMID: 20348131

11. Hirschhorn N, Kinzie JL, Sachar DB, Northrup RS, Taylor JO, Ahmad SZ, et al. Decrease in net stool output in cholera during intestinal perfusion
with glucose-containing solutions. N Engl J Med. 1968;279(4):176-81. https://doi.org/10.1056/NEJM196807252790402 PMID: 4968807

12. Schroder K, Battu A, Wentworth L, Houdek J, Fashanu C, Wiwa O, et al. Increasing coverage of pediatric diarrhea treatment in high-burden coun-
tries. J Glob Health. 2019;9(1):0010503. https://doi.org/10.7189/jogh.09.010503 PMID: 31131105

13. Ezezika O, Ragunathan A, El-Bakri Y, Barrett K. Barriers and facilitators to implementation of oral rehydration therapy in low- and middle-income
countries: A systematic review. PLoS One. 2021;16(4):e0249638. https://doi.org/10.1371/journal.pone.0249638 PMID: 33886584

14. Kauna R, Sobi K, Pameh W, Vince JD, Duke T. Oral rehydration in children with acute diarrhoea and moderate dehydration-effectiveness of an
ORS tolerance test. J Trop Pediatr. 2019;65(6):583—-91. https://doi.org/10.1093/tropej/fmz017 PMID: 31330028

15. Al Fidah MF, Haider T, Roy D, Hossain ME, Efa SS. Temporal trends of diarrheal diseases and associated treatment responses among chil-
dren aged under five: Insight from the multiple Indicator Cluster surveys from 2006 to 2019. Pediatr Neonatol. 2025;66(3):203-8. https://doi.
org/10.1016/j.pedne0.2024.03.010 PMID: 39122626

16. Boerma T, Requejo J, Victora CG, Amouzou A, George A, Agyepong |, et al. Countdown to 2030: tracking progress towards universal cov-
erage for re productive, maternal, newborn, and child health. The Lancet. 2018;391(10129):1538-—48. doi: 10https://doi.org/10.1016/S0140-
6736(18)30104-1 .

17. 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—60. https://doi.org/10.1016/S2214-109X(20)30230-8 PMID: 32710861

18. Adedokun ST, Yaya S. Prevalence of oral rehydration solution use and its determinants in the treatment of diarrhea among under-five children in
sub-Saharan Africa. PLoS One. 2024;19(5):e0303193. https://doi.org/10.1371/journal.pone.0303193 PMID: 38701083

PLOS One | https://doi.org/10.1371/journal.pone.0325386  June 3, 2025 13/15



https://doi.org/10.1016/S0140-6736(24)00367-2
https://doi.org/10.1016/S2214-109X(24)00078-0
https://doi.org/10.1016/S2214-109X(24)00078-0
http://www.ncbi.nlm.nih.gov/pubmed/38648812
https://doi.org/10.7189/jogh.11.04052
http://www.ncbi.nlm.nih.gov/pubmed/34552721
https://doi.org/10.7189/jogh.13.04089
http://www.ncbi.nlm.nih.gov/pubmed/37622687
https://doi.org/10.1097/PEC.0b013e31828a3006
http://www.ncbi.nlm.nih.gov/pubmed/23528507
https://doi.org/10.1111/jpc.15233
http://www.ncbi.nlm.nih.gov/pubmed/33107165
https://doi.org/10.1093/ije/dyq025
http://www.ncbi.nlm.nih.gov/pubmed/20348131
https://doi.org/10.1056/NEJM196807252790402
http://www.ncbi.nlm.nih.gov/pubmed/4968807
https://doi.org/10.7189/jogh.09.010503
http://www.ncbi.nlm.nih.gov/pubmed/31131105
https://doi.org/10.1371/journal.pone.0249638
http://www.ncbi.nlm.nih.gov/pubmed/33886584
https://doi.org/10.1093/tropej/fmz017
http://www.ncbi.nlm.nih.gov/pubmed/31330028
https://doi.org/10.1016/j.pedneo.2024.03.010
https://doi.org/10.1016/j.pedneo.2024.03.010
http://www.ncbi.nlm.nih.gov/pubmed/39122626
doi: 10https://doi.org/10.1016/S0140-6736(18)30104-1
doi: 10https://doi.org/10.1016/S0140-6736(18)30104-1
https://doi.org/10.1016/S2214-109X(20)30230-8
http://www.ncbi.nlm.nih.gov/pubmed/32710861
https://doi.org/10.1371/journal.pone.0303193
http://www.ncbi.nlm.nih.gov/pubmed/38701083

PLO\Sﬁ\\.- One

19.

20.

21.

22.

23.
24.

25.

26.

27.

28.

29.
30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Lenters LM, Das JK, Bhutta ZA. Systematic review of strategies to increase use of oral rehydration solution at the household level. BMC Public
Health. 2013;13(3):S28. https://doi.org/10.1186/1471-2458-13-S3-S28 PMID: 24564428

Rifat T, Anne, Shamima S, Shova S, Sharmin T, Bahar T. Awareness, perception, and attitude toward oral rehydration salt solution, among the
parents in management of AWD in children in rural areas of Bangladesh. 2021.

Fahim SM, Islam MR, Rasul MG, Raihan MJ, Ali NM, Bulbul MMI, et al. A qualitative assessment of facility readiness and barriers to the
facility-based management of childhood severe acute malnutrition in the public healthcare settings in Bangladesh. Public Health Nutr.
2022;25(11):2971-82. https://doi.org/10.1017/S1368980022002014 PMID: 36089747

Islam MR, Nuzhat S, Fahim SM, Palit P, Flannery RL, Kyle DJ, et al. Antibiotic exposure among young infants suffering from diarrhoea in Bangla-
desh. J Paediatr Child Health. 2021;57(3):395-402. https://doi.org/10.1111/jpc.15233 PMID: 33107165

Guest G, Bunce A, Johnson L. How Many Interviews Are Enough?. Field Methods. 2006;18(1):59-82. https://doi.org/10.1177/1525822x05279903

Hennink MM, Kaiser BN, Marconi VC. Code saturation versus meaning saturation: how many interviews are enough?. Qual Health Res.
2017;27(4):591-608. https://doi.org/10.1177/1049732316665344 PMID: 27670770

Hennink M, Kaiser BN. Sample sizes for saturation in qualitative research: a systematic review of empirical tests. Soc Sci Med. 2022;292:114523.
https://doi.org/10.1016/j.socscimed.2021.114523 PMID: 34785096

Islam MR, Fahim SM, Rasul MG, Raihan MJ, Ali NM, Bulbul MMI, et al. Health care providers’ knowledge, attitude, and practice regard-
ing facility-based management of children with severe acute malnutrition in Bangladesh. Food Nutr Bull. 2022;43(4):465—78. https://doi.
org/10.1177/03795721221116710 PMID: 35982628

Vesel L, Benotti E, Somji S, Bellad RM, Charantimath U, Dhaded SM, et al. Facilitators, barriers, and key influencers of breastfeeding among low
birthweight infants: a qualitative study in India, Malawi, and Tanzania. Int Breastfeed J. 2023;18(1):59. https://doi.org/10.1186/s13006-023-00597-7
PMID: 37940987

Nalin DR, Cash RA. 50 years of oral rehydration therapy: the solution is still simple. Lancet. 2018;392(10147):536—8. https://doi.org/10.1016/
S0140-6736(18)31488-0 PMID: 30152375

King JB. Enlightenment now: The case for reason, science, humanism, and progress. Taylor & Francis. 2020.
Water with sugar and salt. Lancet. 1978;2(8084):300—1. PMID: 79090

NIPORT, ICF. Bangladesh Demographic and Health Survey 2022: Key Indicators Report. Dhaka, Bangladesh; Rockville, Maryland, USA: NIPORT;
ICF. 2023.

Sosseh SAL, Barrow A, Lu ZJ. Cultural beliefs, attitudes and perceptions of lactating mothers on exclusive breastfeeding in The Gambia: an ethno-
graphic study. BMC Womens Health. 2023;23(1):18. https://doi.org/10.1186/s12905-023-02163-z PMID: 36639678

Nufio Martinez N, Wallenborn J, Mausezahl D, Hartinger SM, Muela Ribera J. Socio-cultural factors for breastfeeding cessation and their relation-
ship with child diarrhoea in the rural high-altitude Peruvian Andes - a qualitative study. Int J Equity Health. 2021;20(1):165. https://doi.org/10.1186/
$12939-021-01505-3 PMID: 34271931

Organization WH. Pocket book of hospital care for children: guidelines for the management of common childhood illnesses: World Health Organi-
zation; 2013.

Aghsaeifard Z, Heidari G, Alizadeh R. Understanding the use of oral rehydration therapy: A narrative review from clinical practice to main recom-
mendations. Health Sci Rep. 2022;5(5):e827. https://doi.org/10.1002/hsr2.827 PMID: 36110343

Digre P, Simpson E, Cali S, Lartey B, Moodley M, Diop N. Caregiver perceptions and utilization of oral rehydration solution and other treatments for
diarrhea among young children in Burkina Faso. J Glob Health. 2016;6(2):020407. https://doi.org/10.7189/jogh.06.020407 PMID: 27699000

Das SK, Afroze F, Ahmed T, Faruque ASG, Sarker SA, Hug S, et al. Extreme hypernatremic dehydration due to potential sodium intoxication: con-
sequences and management for an infant with diarrhea at an urban intensive care unit in Bangladesh: a case report. J Med Case Rep. 2015;9:124.
https://doi.org/10.1186/s13256-015-0611-y PMID: 26031517

Qureshi R, Baloch F, Kazi NH, Qureshi |, Kousar T. Level of knowledge among mother’s uses of ORS therapy in diarrhea under 5 years of children.
PJMHS. 2022;16(10):466-8. https://doi.org/10.53350/pjmhs221610466

Khazaal AA, Yousif MK, Mousa HA. Mother’s perception toward childhood diarrhea. Medical Journal of Babylon. 2022;19(4):635-9. https://doi.
org/10.4103/mijbl.mjbl_170_22

Nijssen-Jordan C. Can oral rehydration solution be safely flavored at home?. Pediatr Emerg Care. 1997;13(6):374-5. https://doi.
0rg/10.1097/00006565-199712000-00003 PMID: 9434992

Sutton A. Measuring the effects of self-awareness: Construction of the self-awareness outcomes questionnaire. Eur J Psychol. 2016;12(4):645-58.
https://doi.org/10.5964/ejop.v12i4.1178 PMID: 27872672

Farid MS, Hasan MK, Hossain M, Moniruzzaman S. Knowledge, attitude and practice of mothers regarding oral rehydration solution in acute diar-
rhoea at Monno Medical College Hospital. J Monno Med Coll. 2023;9(1):3—6. https://doi.org/10.3329/jmomc.v9i1.69211

Al Fidah MF, Islam MR, Rahman MM, Chisti MJ, Farugue ASG, Ahmed T, et al. Community-level expenses for under-5 diarrhoeal cases prior
to reporting at Dhaka Hospital: A cross-sectional analysis in Bangladesh. Clinical Epidemiology and Global Health. 2025;31:101846. https://doi.
org/10.1016/j.cegh.2024.101846

PLOS One | https://doi.org/10.1371/journal.pone.0325386 June 3, 2025 14715



https://doi.org/10.1186/1471-2458-13-S3-S28
http://www.ncbi.nlm.nih.gov/pubmed/24564428
https://doi.org/10.1017/S1368980022002014
http://www.ncbi.nlm.nih.gov/pubmed/36089747
https://doi.org/10.1111/jpc.15233
http://www.ncbi.nlm.nih.gov/pubmed/33107165
https://doi.org/10.1177/1525822x05279903
https://doi.org/10.1177/1049732316665344
http://www.ncbi.nlm.nih.gov/pubmed/27670770
https://doi.org/10.1016/j.socscimed.2021.114523
http://www.ncbi.nlm.nih.gov/pubmed/34785096
https://doi.org/10.1177/03795721221116710
https://doi.org/10.1177/03795721221116710
http://www.ncbi.nlm.nih.gov/pubmed/35982628
https://doi.org/10.1186/s13006-023-00597-7
http://www.ncbi.nlm.nih.gov/pubmed/37940987
https://doi.org/10.1016/S0140-6736(18)31488-0
https://doi.org/10.1016/S0140-6736(18)31488-0
http://www.ncbi.nlm.nih.gov/pubmed/30152375
http://www.ncbi.nlm.nih.gov/pubmed/79090
https://doi.org/10.1186/s12905-023-02163-z
http://www.ncbi.nlm.nih.gov/pubmed/36639678
https://doi.org/10.1186/s12939-021-01505-3
https://doi.org/10.1186/s12939-021-01505-3
http://www.ncbi.nlm.nih.gov/pubmed/34271931
https://doi.org/10.1002/hsr2.827
http://www.ncbi.nlm.nih.gov/pubmed/36110343
https://doi.org/10.7189/jogh.06.020407
http://www.ncbi.nlm.nih.gov/pubmed/27699000
https://doi.org/10.1186/s13256-015-0611-y
http://www.ncbi.nlm.nih.gov/pubmed/26031517
https://doi.org/10.53350/pjmhs221610466
https://doi.org/10.4103/mjbl.mjbl_170_22
https://doi.org/10.4103/mjbl.mjbl_170_22
https://doi.org/10.1097/00006565-199712000-00003
https://doi.org/10.1097/00006565-199712000-00003
http://www.ncbi.nlm.nih.gov/pubmed/9434992
https://doi.org/10.5964/ejop.v12i4.1178
http://www.ncbi.nlm.nih.gov/pubmed/27872672
https://doi.org/10.3329/jmomc.v9i1.69211
https://doi.org/10.1016/j.cegh.2024.101846
https://doi.org/10.1016/j.cegh.2024.101846

PLO\Sﬁ\\.- One

44,

45.

46.
47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Hemapriya S, Patil R, Nisha N, Palve S, Lokeshmaran A. A study of misconceptions about childhood diarrhoea among adults in urban Pondicherry,
India. Int J Community Med Public Health. 2016;3:1442-8.

Ansari M, Ibrahim MIM, Hassali MA, Shankar PR, Koirala A, Thapa NJ. Mothers’ beliefs and barriers about childhood diarrhea and its management
in Morang district, Nepal. BMC Res Notes. 2012;5:576. https://doi.org/10.1186/1756-0500-5-576 PMID: 23095352

Gopaldas T, Gujral S, Mujoo R, Abbi R. Child diarrhea: oral rehydration therapy and rural mother. Nutrition. 1991;7(5):335-9. PMID: 1804468

Hamadouk RM, Arbab AH, Yousef BA. Assessment of community pharmacist’s practice and patient counselling toward acute diarrhea treatment in
Khartoum locality: A simulated patient study. Integr Pharm Res Pract. 2021;10:145-52. https://doi.org/10.2147/IPRP.S340528 PMID: 34815972

Ibrahim MI, Palaian S, Al-Sulaiti F, EI-Shami S. Evaluating community pharmacy practice in Qatar using simulated patient method:acute gastro-
enteritis management. Pharm Pract (Granada). 2016;14(4):800. https://doi.org/10.18549/PharmPract.2016.04.800 PMID: 28042351

Ibrahim IR, Palaian S, Ibrahim MI. Assessment of diarrhea treatment and counseling in community pharmacies in Baghdad, Iraq: A simulated
patient study. Pharm Pract (Granada). 2018;16(4):1313. https://doi.org/10.18549/PharmPract.2018.04.1313 PMID: 30637034

Khatun MZ, Haque MJ, Awal MA, Rahman MA, Mahmuda S. Knowledge and practice of oral rehydration solution in diarrhoea of the mothers
attending ORT corner of rajshahi medical college hospital. TAJ: J of Teachers Assoc. 2020;33(2):32-8. https://doi.org/10.3329/taj.v33i2.51337

Pasi R, , Ravi KS. Impact of educational programme regarding ORS therapy on the level of knowledge of mothers aged 18-35 years of under
5-year children. J Family Med Prim Care. 2021;10(8):2834-8. https://doi.org/10.4103/jffmpc.jfmpc_2403 20 PMID: 34660414

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. 2021;71(3):921—4. https://doi.org/10.47391/JPMA.264 PMID: 34057949

Duguma NA, Bala ET, Abdisa B, Adula T, Adeba E, Egata G. Caregivers’ knowledge, practice, and associated factors toward oral rehydration salt
with zinc to treat diarrhea among under 5 children in Burayu town, Oromia, Ethiopia, 2022: Cross-sectional study: An implication for action. Health
Sci Rep. 2024;7(1):e1817. https://doi.org/10.1002/hsr2.1817 PMID: 38264156

Billah SM, Raihana S, Ali NB, Igbal A, Rahman MM, Khan ANS, et al. Bangladesh: a success case in combating childhood diarrhoea. J Glob
Health. 2019;9(2):020803. https://doi.org/10.7189/jogh.09.020803 PMID: 31673347

Sarker AR, Sultana M, Mahumud RA, Sheikh N, Van Der Meer R, Morton A. Prevalence and health care-seeking behavior for childhood diarrheal
disease in Bangladesh. Glob Pediatr Health. 2016;3:2333794X16680901. https://doi.org/10.1177/2333794X16680901 PMID: 28229092

Alam Z, Higuchi M, Sarker MAB, Hamajima N. Mass media exposure and childhood diarrhea: a secondary analysis of the 2011 Bangladesh Demo-
graphic and Health Survey. Nagoya J Med Sci. 2019;81(1):31—40. https://doi.org/10.18999/nagjms.81.1.31 PMID: 30962653

Laila A, Topakas N, Farr E, Haines J, Ma DW, Newton G, et al. Barriers and facilitators of household provision of dairy and plant-based dairy
alternatives in families with preschool-age children. Public Health Nutr. 2021;24(17):5673-85. https://doi.org/10.1017/S136898002100080X PMID:
33602360

PLOS One | https://doi.org/10.1371/journal.pone.0325386  June 3, 2025 15/15



https://doi.org/10.1186/1756-0500-5-576
http://www.ncbi.nlm.nih.gov/pubmed/23095352
http://www.ncbi.nlm.nih.gov/pubmed/1804468
https://doi.org/10.2147/IPRP.S340528
http://www.ncbi.nlm.nih.gov/pubmed/34815972
https://doi.org/10.18549/PharmPract.2016.04.800
http://www.ncbi.nlm.nih.gov/pubmed/28042351
https://doi.org/10.18549/PharmPract.2018.04.1313
http://www.ncbi.nlm.nih.gov/pubmed/30637034
https://doi.org/10.3329/taj.v33i2.51337
https://doi.org/10.4103/jfmpc.jfmpc_2403_20
http://www.ncbi.nlm.nih.gov/pubmed/34660414
https://doi.org/10.47391/JPMA.264
http://www.ncbi.nlm.nih.gov/pubmed/34057949
https://doi.org/10.1002/hsr2.1817
http://www.ncbi.nlm.nih.gov/pubmed/38264156
https://doi.org/10.7189/jogh.09.020803
http://www.ncbi.nlm.nih.gov/pubmed/31673347
https://doi.org/10.1177/2333794X16680901
http://www.ncbi.nlm.nih.gov/pubmed/28229092
https://doi.org/10.18999/nagjms.81.1.31
http://www.ncbi.nlm.nih.gov/pubmed/30962653
https://doi.org/10.1017/S136898002100080X
http://www.ncbi.nlm.nih.gov/pubmed/33602360
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

