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Abstract
Background  The Q-method is a research approach that combines quantitative and qualitative techniques to 
study people’s subjectivity on a given theme. In Madagascar, antibiotic usage practices remain largely unstudied, 
particularly among pregnant and breastfeeding women. This study aims to use the Q-method to document the 
opinions of pregnant and breastfeeding women on antibiotic use practices in the Northwest region of Madagascar.

Methods  The Q-method was applied to 115 pregnant and breastfeeding women from two districts, one urban and 
one rural, in Northwest Madagascar. The participants ranked 36 statements about antibiotic use on a 7-point scale 
ranging from − 3 (strong disagreement) to + 3 (strong agreement). Principal component analysis (PCA) was used to 
analyze the rankings and identify groups of women with differing or similar viewpoints. The Wilcoxon and Kruskal-
Wallis rank sum tests were employed to assess significant differences among participants in each group and to 
evaluate the differences between these groups. Additionally, semistructured interviews were conducted to explore 
the participants’ reasoning behind their rankings and to complement the quantitative findings.

Results  Among the 115 women, 51% (59/115) resided in urban areas, while 49% (56/115) lived in rural regions. 
PCA identified two main groups of women with distinct viewpoints on antibiotic use. Group 1 comprised 55.6% 
(64/115) of the women and consisted of women who only complied with medical indications and instructions 
by being vigilant. Group 2 represented 35.6% (41/115) of the respondents and included women who believed in 
antibiotic usage based on receiving information first from multiple sources (medical staff or personal experience or 
other nonmedical relatives). 10 women (8.8%) could not be classified under either of the two groups. Differences 
in opinions were observed in Group 1 based on age (p = 0.004), marital status (p = 0.013), educational level (p = 
0.007), gravidity (p = 0.062), and area of residence (p = 0.125), and in Group 2 based on educational level (p = 0.065) 
and gravidity (p = 0.127). Insights from the semistructured interviews enriched the interpretation of these groups’ 
classification.
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Background
Antibiotic/Antimicrobial resistance (AMR) is a major 
global public health concern [1, 2] driven largely by the 
inappropriate and excessive use of antibiotics. In 2014, 
the World Health Organization (WHO) estimated that 
AMR caused nearly 700,000 deaths annually, a figure pro-
jected to increase to nearly 10 million deaths worldwide 
by 2025 if urgent measures are not taken [1]. Pregnant 
and breastfeeding women in low-income countries are 
particularly vulnerable to AMR, as antibiotics are among 
the most frequently prescribed drugs for these popula-
tions [3, 4].

In Madagascar, limited research has been conducted on 
antibiotic use in the general population, especially among 
pregnant and breastfeeding women. However, cohort 
monitoring in both urban and rural areas from 2012 to 
2018 estimated that the incidence rate of severe neona-
tal bacterial infections was 196.3 per 1,000 live births, 
primarily occurring within the first three days of life [5]. 
Additional studies have reported an alarming increase 
in resistant enterobacteria-secreting extended-spectrum 
beta-lactamases (ESBLs), with the prevalence increas-
ing from 10% in children under 15 years of age in 2009 to 
18.5% in pregnant women from 2013 to 2014 and reach-
ing 34% among pregnant women from 2018 to 2019 [5, 
6].

Q-methodology combines qualitative and quantita-
tive approaches to systematically study individuals’ 
viewpoints [7]. Widely applied in biomedical and public 
health research, it helps researchers understand behav-
iors and opinions on specific themes [8, 9]. In addition 
to health, the Q-method has been used in diverse fields, 
such as psychology, the social sciences, and environ-
mental studies [10, 11]. It provides a structured frame-
work to capture subjective opinions, identify consensus 
or divergence between individuals, and generate insights 
critical for decision-making and intervention design 
[7, 12, 13]. Although Q-methodology typically involves 
smaller sample sizes than traditional quantitative meth-
ods have, it allows for robust and statistically meaning-
ful analyses [14]. This method is particularly relevant for 
understanding perceptions and behaviors surrounding 
antibiotic use during pregnancy and breastfeeding, which 
are influenced not only by biomedical guidelines, but also 
by individual experiences, cultural norms, and trust in 
healthcare providers. By identifying shared perspectives 

among women, the Q-method offers a detailed and struc-
tured understanding of the diversity of viewpoints within 
the study participants. Such insights are essential for 
designing culturally appropriate public health messages 
and promoting the rational use of antibiotics in these vul-
nerable populations of Madagascar.

The objectives of this study aimed to (i) document the 
thoughts and perceptions of pregnant and breastfeeding 
women regarding antibiotic use using Q-methodology; 
(ii) identify distinct groups of women who share similar 
viewpoints on this topic; and (iii) characterize the unique 
attributes of these opinion-sharing groups to inform pub-
lic health strategies.

Methods
Study sites
The northwestern region of Madagascar has distinct 
sociodemographic characteristics. According to the lat-
est national census report (2018), the former province 
of Mahajanga experienced a high rate of increase in 
the female population between 1975 and 2018 (3.44%) 
compared with the national average of 3.04%. Addition-
ally, the Boeny region, which is also located in this area, 
has an urbanization rate of 35.8%, which is significantly 
higher than the national average of 19.3% [15].

This study was conducted in the Northwest region, 
specifically, in two districts: Mahajanga I (urban), the 
capital city of the Boeny region, and Mahajanga II (rural), 
the suburban district surrounding the capital. The study 
was conducted in both rural and urban areas based on 
the hypothesis that women’s perceptions of antibiotic 
use differ by place of residence. However, this factor was 
not assumed to be the sole determinant of these differ-
ences. Data collection took place in Mahajanga between 
June and September 2022 and was divided into two 
phases. The first phase occurred in June and July 2022 
in the urban district of Mahajanga I, where interviews 
were conducted. The second phase involved a follow-up 
visit to the rural communities of Mahajanga II in August 
and September 2022. For each district, a Fokontany (the 
smallest administrative unit in Madagascar) was ran-
domly selected as the study site [Figure 1].

Population studied
The study employed convenience sampling, selecting 
participants based on their availability and accessibility 
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within the study area, without aiming for strict popula-
tion representativeness. While the standard reproductive 
age range is typically defined as 15–49 years, our inclu-
sion criteria were adjusted to reflect the local context of 
Mahajanga, allowing participants from age 14. To mini-
mize memory bias during the interviews, an additional 
criterion was applied: participants must have used at 
least one antibiotic within the three months prior to the 
interview.

Study design
This prospective study employed a mixed-method 
approach using Q-methodology to explore the opinions 
of pregnant and breastfeeding women in the urban and 
rural areas of Northwest Madagascar regarding antibi-
otic use. In our study, before starting the surveys, a sort-
ing exercise was conducted with 8 women (3 pregnant 
and 5 breastfeeding) to ensure that the statements were 
clearly understood as formulated. These women were not 
included in the final study.

Fig. 1  Study area and the women investigated households location
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Data collection and processing using Q-Methodology
The Q-method applied in this study followed the five 
main steps outlined by Exel and Graaf [16].
 
1. Developing the statement list (Concourse). This step 
involved creating a collection of concepts and knowl-
edge about antibiotics based on the study investigators’ 
literature review. Two researchers from the research 
team independently selected statements for the list 
and ensured the inclusion of diverse aspects related 
to antibiotic accessibility, use, perception, and associ-
ated uncertainties. They then compared their selections 
and discussed any discrepancies until a consensus was 
achieved. This step aimed to capture a comprehensive set 
of ideas in circulation regarding antibiotic use to ensure 
relevance to the study’s goals.
 
2. Statement selection (Q-sample). A set of 36 state-
ments, representing a wide spectrum of opinions, beliefs, 
and perspectives about antibiotic use, was carefully con-
structed from the Concourse. These statements were 
derived from the theoretical and conceptual framework 
outlined in the literature. Duplicate or overlapping ideas 
were excluded to create a concise, meaningful sample. 
The selected statements focused on seven major topics 
related to the study objectives. These topics are “per-
ception of medication consumption”, “communication 
between the medication prescriber and the patient”, 
“perception of medication prescriptions”, “perception of 
community consumption”, “community communication”, 
“perception of alternatives”, and “perception of antibiot-
ics” (Supplementary Table S1). To ensure accessibility, 
the statements were translated by three native-speaking 
surveyors, who were also fluent in French, to ensure 
accuracy. Each statement was presented as a card ran-
domly numbered from 1 to 36. Preparatory steps, such 
as finalizing the statement selection and constructing the 
Concourse, were completed before data collection.
 
3. Participant selection (P-Set or Population Set or Q-par-
ticipants). Q-methodology studies typically have samples 
of approximately 40–60 participants [11, 17]. In this way, 
more analyses can be performed. The study included 115 
pregnant and breastfeeding women who met the selec-
tion criteria. Eligibility required the participants to have 
consumed at least one antibiotic within three months 
prior to the survey and to have provided informed con-
sent. A preliminary survey of women and pharmacies 
conducted in May 2022 at the study site identified a list of 
20 commonly used antibiotics, complete with names and 
photos of these antibiotics. Opportunistic sampling was 
used because community workers assisted the research 
team in identifying and recruiting participants for the 
study.

 
4. Statement classification (Q-Sorting or Ranking). The 
participants ranked the 36 statements using a classifica-
tion grid designed with a quasi-normal distribution. The 
quasi-normal grid provides a standardized approach to 
sorting and confirms that each participant follows the 
same procedure and that their responses can be com-
pared consistently across the sample. The grid consisted 
of 36 boxes, each representing one statement, arranged 
across seven scales ranging from + 3 (“strongly agree”) to 
-3 (“strongly disagree”), with 0 representing “neutral” or 
“no opinion”. The participants rated each statement based 
on their level of agreement or disagreement (Supplemen-
tary Figure F1). After completing the sorting process, 
every woman participated in a semistructured interview. 
During this post-classification interview, each woman 
was asked to explain her reasons for ranking certain 
statements as + 3 or -3, which allowed the researchers to 
gather deeper insights into their perspectives. The inter-
views were recorded for further analysis.
 
5. Data analysis and interpretation. The final step of 
the Q-method involved analyzing the sorted data and 
interviews to identify patterns and interpret the results. 
Supplementary Table S1 indicates the intended polarity 
whether each statement reflects a practice aligned with 
clinical recommended antibiotic use (positive) or a prac-
tice considered inappropriate or risky (negative) [18–23]. 
This information enables the research team to interpret 
the responses of the women included in the study on 
each statement more clearly, by distinguishing whether 
perceptions aligned with clinical and public health rec-
ommendations for antibiotic management or not. How-
ever, regardless of the number of positive or negative 
statements, the analysis captures the diversity of percep-
tions and practices, and this imbalance does not affect 
the identification of profiles or patterns [13].

 
Data collection during the interviews was conducted 
using tablets, with the database recorded and centralized 
in real time via the KoboToolbox® platform. Participant 
information was anonymized to ensure confidentiality 
and protect their privacy.

Analysis of the statement rankings
For data analysis, principal component analyses (PCAs) 
were conducted on the participants’ rankings using 
Ken-Q® Analysis Desktop Edition (KADE), software 
specifically designed for the Q-method. The methodol-
ogy employed by Ken-Q KADE follows the approach 
described by Banasick [24]. The Q-sort data were orga-
nized into a matrix, with statements as columns and par-
ticipants as rows. A correlation matrix was generated to 
identify the correlations between individual rankings and 
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assess the similarities or differences in their perspectives. 
Factor extraction was performed with an inverse PCA 
that treated statements as variables represented by col-
umns in the matrix.

Groups of factors were identified through PCA, and a 
varimax rotation was applied to facilitate the interpre-
tation of the results. Factor loadings and Z-scores were 
then calculated, with individuals assigned to composite 
factors (groups) through an auto-flagging process in the 
software on the basis of their similarity in the way that 
they sorted the statements and by evaluating which factor 
loading was the highest for each individual. Additionally, 
Ken-Q KADE® was used to identify distinguished and 
consensual statements within and between each group, 
further clarifying shared and divergent viewpoints.

Sociodemographic data analysis
To evaluate the associations between sociodemographic 
characteristics (breastfeeding status, age, marital status, 
education level, the person who recommended antibiot-
ics, employment, antibiotic consumption period of use, 
gravidity, and area of residence) of surveyed women 
and the groups identified through PCA, the Wilcoxon 
rank-sum test (Mann-Whitney U) and Kruskal-Wallis 
rank-sum test, were applied, using R Studio® software. 
The Wilcoxon test was used for variables with only two 
modalities (categories) and the Kruskal-Wallis test for 
those with more than two modalities (the different cat-
egories or values of each variable). These non-parametric 
methods were applied between the Z-scores (continuous 
data) and the sociodemographic characteristics (categori-
cal data) of women. These tests were selected due to the 
potential lack of normal distribution of Z-scores. If the 
result is statistically significant, the group is heteroge-
neous regarding the studied characteristic, suggesting a 
potential existence of subgroups that are influenced dif-
ferently by this variable.

The significance threshold was set at p < 0.2, reflecting 
the exploratory nature of the study and the need to iden-
tify the potential trends or patterns for further investiga-
tion of antibiotic perceptions and usage among women 
[25, 26]. The relative frequencies of the variable modali-
ties were also examined to identify which modalities 
were more represented in one group than in the other. 
The sociodemographic characteristics were simplified 
into two or three categories to facilitate meaningful com-
parisons and enhance the interpretability of the results 
given the sample size. This simplification allows for the 
identification of major contrasts without excessively frag-
menting the data. Furthermore, this simplication avoids 
overinterpreting variations in perceptions. This approach 
finally ensures that the findings remain both interpreta-
ble and actionable for public health interventions.

Qualitative analysis and semistructured interviews
The participants’ reasoning and the concepts that guided 
their classification decisions at the two extremes (+ 3 and 
− 3) of the classification grid were recorded in real time 
with tablets on the centralized KoboToolbox® platform. 
These arguments were subsequently transcribed, trans-
lated, and subjected to thematic analysis to uncover pat-
terns and themes. Discourse and content analyses were 
employed to identify and name the groups extracted from 
PCA based on the opinions expressed by the participants 
in each group. Arguments that supported the classifica-
tion of statements at + 3 (strongly agree) and − 3 (strongly 
disagree) were carefully analyzed. The semistructured 
interview transcripts were coded by two researchers to 
ensure reliability in the thematic analysis [Figure 2]. The 
analyses, which were conducted manually, focused on 
verbatim statements from the semistructured interviews, 
which specifically highlighted the consistent and diver-
gent opinions among the groups identified through PCA.

Results
Sociodemographic characteristics of the study participants
Among the 115 pregnant and breastfeeding women 
included in the study, 12% (14/115) were pregnant, while 
88% (101/115) were currently breastfeeding. Nearly half 
of the participants (51%, 59/115) lived in an urban area, 
whereas the remaining 49% (56/115) resided in a rural 
area. The average household size was five people, the 
mean age of the respondents was 27 years, and 51% of the 
respondents were under 27 years old. However, women 
aged 14 to 35 years made up 85% (98/115) of the total 
participants. With respect to marital status, the major-
ity (85%, 98/115) were married, while 15% (17/115) were 
single or unmarried. For educational attainment, 82% 
(94/115) of the women reached at least the secondary 
school level. In terms of employment, 32% (37/115) of 
the women were not engaged in any sector of work, 31% 
(36/115) were vendors/traders, and 37% (42/115) had 
other main activities (i.e., agriculture and livestock farm-
ing) (Table 1).

Antibiotic use among the study participants
In the three months preceding the study, 64% (74/115) 
of the participants reported using more than one anti-
biotic, whereas 36% (41/115) had taken only one antibi-
otic. Regarding the sources of antibiotics, 41% (47/115) 
obtained them from the public sector (basic health cen-
ters and public hospitals), 48% (55/115) obtained them 
from the private sector (pharmaceutical depots, pri-
vate pharmacies, private clinics and hospitals), and 11% 
(13/115) obtained them from informal markets, includ-
ing small shops and street vendors on bicycles.
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Table 1  Sociodemographic features of study’s participants according their location
Variables / Areas Urban Rural Total

n % n % n %
Woman status
Breastfeeding 54 46.96 47 40.87 101 87.83
Pregnant 5 4.35 9 7.83 14 12.17
Age category
≥ 27 years 38 33.04 21 18.26 59 51.30
< 27 years 21 18.26 35 30.43 56 48.70
Marital status
Married 54 46.96 44 38.26 98 85.22
Unmarried 5 4.35 12 10.43 17 14.78
Educational level
At least secondary level 53 46.09 41 35.65 94 81.74
Under secondary level 6 5.22 15 13.04 21 18.26
Person who recommended antibiotics
Health agent 45 39.13 46 40.00 91 79.13
Other persons 14 12.17 10 8.70 24 20.87
Employment
Other activities 11 9.57 31 26.96 42 36.52
Trader 26 22.61 10 8.70 36 31.30
No professional activity 22 19.13 15 13.04 37 32.17
Antibiotic consumption period of use
≤ 1 month 29 25.22 17 14.78 46 40.0
2–3 months 30 26.09 39 33.91 69 60.0
Gravidity
≤ 2 34 29.57 30 26.09 64 55.65
≥ 3 25 21.74 26 22.61 51 44.35

Fig. 2  Study flowchart from study design to post-sorting interviews results
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Overview of the classification of statements (Q- sorting)
The participants’ rankings of the statements revealed 
trends in strong agreement (+ 3) and strong disagree-
ment (-3) within the classification grid. The following 
statements were most frequently ranked at + 3, reflecting 
strong agreement:

 	• Statement 35: “The dosage must be written in the 
mother’s health record” (46.1%, 53/115).

 	• Statement 12: “If in doubt, I seek the advice of a 
health worker before taking an antibiotic” (33.9%, 
39/115).

 	• Statement 28: “Always follow the advice of your 
health professional when using antibiotics” (31.3%, 
36/115).

The following statements were most frequently ranked at 
-3, indicating strong disagreement:

 	• Statement 21: “When the prescription is not readable, 
I take the medicine in my own way” (48.7%, 56/115).

 	• Statement 36: “I buy antibiotics directly without the 
advice of a health worker or without a prescription” 
(26.1%, 30/115).

 	• Statement 29: “I can share my antibiotics with other 
people” (25.2%, 29/115).

 	• Statement 16: “If a doctor prescribes medication, I 
can take them all without following the prescription” 
(20.8%, 24/115).

 	• Statement 2: " Excessive consumption of an antibiotic 
can make it even more effective " (15.6%, 18/115).

Determination of the composite factors or groups of 
women with homogeneous opinions
Following PCA, eight components accounted for 50% of 
the variance, all with eigenvalues less than 1. After apply-
ing a varimax rotation, two of these composite factors 
were selected for further analysis, which was guided by 
our study hypothesis that women’s perceptions of antibi-
otic use differ whether they reside in urban or rural areas. 
The interpretation of these qualitative factors is sup-
ported by the correlation of the Q-sorts and statements 
with each composite factor.

Among the 115 participants (Q-sorts), 55.6% (64/115) 
were strongly correlated with Composite Factor 1, 
whereas 36.5% (41/115) were correlated with Compos-
ite Factor 2. The remaining 10 women did not align with 
either factor, indicating unique perspectives that did not 
fit into the two primary groups. The two composite fac-
tors (groups) represent distinct groups of women with 
different opinions about antibiotic use.

For the first group (Group 1), the women shared similar 
opinions on the statements with which the participants 
strongly agreed (Score + 3), which were Statements 12 (“If 

in doubt, I seek the advice of a health worker before taking 
an antibiotic”), 28 (“Always follow the advice of your care-
giver when using antibiotics”), and 35 (“The dosage must 
be written in the mother’s health record”).

The statements with which these participants strongly 
disagreed (Score − 3) were Statements 29 (“I can share my 
antibiotics with other people”), 16 (“If a doctor prescribes 
medication, I can take them all without following the pre-
scription”) and 21 (“When the prescription is not read-
able, I take the medicine in my own way”).

For the second group (Group 2), these women shared 
similar opinions on the following statements.

The statements with which these participants strongly 
agreed (Score + 3) were statements 35, 12 and 28, the 
same as those in Group 1.

The statements with which these participants strongly 
disagreed (Score − 3) were Statements 36 (“I buy anti-
biotics directly without the advice of a health worker or 
without a prescription”), 2 (“Excessive consumption of 
an antibiotic can make it even more effective”) and 21 
(“When the prescription is not readable, I take the medi-
cine my way”).

Consensual and divergent opinions of the two groups of 
respondents
The analysis of the average rankings of the women in 
each of the two groups (composite factors) revealed both 
consensual and divergent statements within and between 
the groups.

Statements 12, 28, and 35 were opinions of strong 
agreement (+ 3) and formed a consensus among the par-
ticipants in both groups. However, the statements that 
formed strong disagreement (-3) differed between the 
two groups, highlighting distinct perspectives.

Both groups strongly agreed on the statements that 
emphasized adherence to professional medical advice and 
the importance of following proper dosage instructions. 
However, they differed slightly in their disagreements. 
Group 1 strongly rejected the idea of sharing antibiotics 
(Statement 29) or ignoring prescriptions (Statement 16), 
and was labeled “Antibiotic usage based on adherence 
to professional recommendations” or “cautious users” 
regarding antibiotic use. They had a cautious approach, 
characterized by strict adherence to professional recom-
mendations and a strong reluctance to engage in risky 
behaviors such as sharing antibiotics or self-medicating. 
In Group 2, in contrast, these women might reject pur-
chasing antibiotics without a prescription (Statement 
36), and have a misconception that excessive consump-
tion enhances antibiotic efficacy (Statement 2); they can 
be called “Antibiotic usage based on receiving informa-
tion first” or “informed users”. This name highlights their 
approach according to a broader understanding of antibi-
otics, including the rejection of misconceptions such as 
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purchasing antibiotics without a prescription or believing 
in the effectiveness of excessive consumption while still 
following professional advice.

The main difference lies in their specific concerns: 
Group 1 women are focused on avoiding risks and mis-
use, while Group 2 women are more concerned with 
responsible purchasing and correcting misconceptions 
about antibiotics. Members of Group 2 take accountabil-
ity for their actions and prioritize making decisions that 
are ethically and legally sound.

Sociodemographic characteristics of the two main groups
After performing the Wilcoxon and Kruskal-Wallis 
rank sum tests to analyze women’s adherence to each 
group and the potential existence of subgroups based 
on sociodemographic characteristics, age (p = 0.004) was 
found to significantly influence women’s adherence to 
medical recommendations in Group 1. It is likely that 
subgroups among the surveyed women have different 
perceptions depending on their age.

Marital status (p = 0.013) also significantly influences 
adherence to medical recommendations in Group 1, sug-
gesting that married and single women may have differ-
ent perceptions on this issue.

Regarding the educational level, a significant effect was 
observed on adherence to medical recommendations in 
Group 1 (p = 0.007). In Group 2, the effect is close to the 
threshold of significance (p = 0.065), suggesting a poten-
tial impact on the tendency to seek information before 
adhering to recommendations.

In the study population, the number of pregnancies 
appears to influence both groups (p = 0.062 for Group 1 
and p = 0.127 for Group 2), which may affect adherence 
to medical recommendations and the inclination to seek 
information first.

The effect of place of residence is more pronounced in 
Group 1 (p = 0.125), suggesting a possible influence on 
adherence to medical recommendations.

In summary, Group 1 (opinions based on adherence 
to medical recommendations) is significantly influenced 
by age, marital status, and education level, while Group 
2 (opinions based on adherence to getting information 
first) is less affected by these characteristics, although the 
education level and the duration of antibiotic use show a 
potential influence (Table 2).

Disagreement between the groups regarding the 
sociodemographic characteristics
To analyze the sociodemographic and contextual charac-
teristics associated with the profiles derived from factor 
analysis, we conducted a descriptive comparison of the 
two identified groups. These groups are distinguished by 
a strong disagreement with specific statements from the 
Q-set (statements 16 and 29 for Group 1, statements 2 

and 36 for Group 2), highlighting contrasting perceptions 
of antibiotic use (Table 3). The objective is not to directly 
compare these groups but rather to describe participants 
based on their group membership to explore potential 
associations between their profiles and perceptions. An 
examination of the relative frequencies of the various 
variables in both groups revealed distinct characteristics 
for each group.

For Group 1, the statements eliciting the strongest dis-
agreement (-3) included perceptions of medication and 
antibiotic use/intake and broader issues of community 
communication regarding medication. Specifically, shar-
ing antibiotics with others (Statement 29) and taking 
medicines without a medical prescription (Statement 
16) were the subjects of consensus among individuals in 
the first group. They ranked these statements in strong 
disagreement (-3). Twelve women in this group strongly 
disagreed with Statement 16, 16 women disagreed with 
Statement 29, and three women disagreed with both 
statements, resulting in a total of 31 women.

In this group, the proportion of pregnant women was 
16.1%, while 83.9% were breastfeeding. The majority 
of participants in this group were 27 years old or older 
(58.1%). A significant portion of women in Group 1 were 
married (90.3%) and had attained at least a secondary 
level of education (93.5%). Additionally, 77.4% of women 
in this group had been advised by a healthcare agent. 
Regarding antibiotic consumption, a higher proportion 
of women in Group 1 reported taking antibiotics in the 
month prior to the survey, and 51.6% of participants had 
a maximum of two pregnancies. Geographically, 74.2% of 
women in Group 1 lived in rural areas.

The most discussed theme in Group 2 was commu-
nication regarding women’s perceptions of antibiotic 
consumption. The participants in this group strongly 
disagreed (score of -3) with two key statements related 
to the purchase of antibiotics without medical advice or 
without a prescription (Statement 36), and the effective-
ness of the overconsumption of antibiotics (Statement 2) 
generated a consensus among these participants. Eight 
women in this group strongly disagreed with Statement 
36, 9 women disagreed with Statement 2, and 3 women 
disagreed with both statements, resulting in a total of 20 
women.

In this group, 10% of the women were pregnant, and 
90% were breastfeeding. In terms of age, 65% of the 
women were under 27 years old. The group had 85% of 
married women, and 75% had at least a secondary level 
of education. Regarding antibiotic use, 25% of women in 
Group 2 had taken antibiotics in the month prior to our 
survey, and 75% of women in this group had had at least 
three pregnancies. Additionally, 50% of women in Group 
2 lived in rural areas (Table 3).



Page 9 of 14Rakotosamimanana et al. BMC Public Health         (2025) 25:1922 

The sociodemographic profiles of the two groups reveal 
distinct characteristics. Group 1 is characterized by a 
higher proportion of older, married women with higher 
levels of education, more frequent healthcare advice, and 
greater representation in rural areas. In contrast, Group 2 
is distinguished by a younger demographic, with a larger 
proportion of unmarried women and those with less for-
mal education, as well as a notable percentage of women 
with no professional activity and more pregnancies.

Opinions and arguments of the two groups of respondents 
on disagreements
To distinguish the groups, discourse analyses were con-
ducted by using participants’ arguments as the basis for 
interpretation.

Group 1 disagreements: justifications and opinions
Each woman was interviewed about the reasons for her 
disagreement with each statement. In total, 34 responses 
were collected and analyzed.

The participants in Group 1 strongly disagreed with 
Statement 29 and cited concerns about the potential 
harm and social repercussions of sharing antibiotics; 
this was possibly influenced by a conformist attitude 
toward medical instructions and societal norms. Accord-
ing to the justifications for the participants disagreeing 
with Statement 29, two distinct subgroups emerged: (i) 
participants who expressed uncertainty about antibiot-
ics because of a lack of knowledge, leading to hesitancy 
about sharing medications (“Doubt on users knowledge”, 
subgroup A); and (ii) participants who emphasized fears 
of harmful consequences for others in the community, 
which might arise from shared medications (“Opinions 
based on fear of repercussions”, subgroup B). The women’s 
justifications reflected a cautious approach to antibiot-
ics and a focus on preventing harm to others. Examples 
of the verbatim responses include the following: “I really 
don’t accept this because there might be some harmful 
effects”; “…This may cause an illness instead of a cure”; 
“…Because I’m afraid it might cause a problem for other 

Table 2  Relation between groups of women opinions and their sociodemographic features
Variables/Groups Total Group 1: Group 2:

Opinions based on adherence to medical 
recommendations

Opinions based on adherence to getting 
information first

n % n % p-value n % p-value
Woman status
Breastfeeding 92 87.60 57 89.10 0.530 35 85.40 0.389
Pregnant 13 12.40 7 10.90 6 14.60
Age category
≥ 27 years 54 51.40 38 59.40 0.004 16 39.00 0.288
< 27 years 51 48.60 26 40.60 25 61.00
Marital status
Married 90 85.70 58 90.60 0.013 32 78.00 0.232
Unmarried 15 14.30 6 9.40 9 22.00
Educational level
At least secondary level 89 84.80 59 92.2 0.007 30 73.20 0.065
Under secondary level 16 15.20 5 7.80 11 26.80
Person who recommended antibiotics
Health agent 85 81.0 52 81.30 0.765 33 80.50 0.990
Other persons 20 19.0 12 18.80 8 19.50
Employment
Other activities 38 36.20 23 35.90 0.854 * 15 36.60 0.607 *
Trader 36 34.30 22 34.40 14 34.10
No professional activity 31 29.50 19 29.70 12 29.30
Antibiotic consumption period of use
≤ 1 month 42 40.00 30 46.90 0.536 12 29.30 0.225
2–3 months 63 60.00 34 53.10 29 70.70
Gravidity
≤ 2 58 55.20 31 48.40 0.062 27 65.90 0.127
≥ 3 47 44.80 33 51.60 14 34.10
Areas
Urban 56 53.30 37 57.80 0.125 19 46.30 0.809
Rural 49 46.70 27 42.02 22 53.70
* Kruskal-Wallis rank sum test
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people”; and “These medications could make someone sick, 
and I could be blamed afterwards for making their illness 
worse.”

For Statement 16, “If a doctor prescribes medication, I 
can take them all without following the prescription”, the 
participants in Group 1 strongly disagreed with this and 
expressed concerns about the risks associated with dis-
regarding the prescribed instructions. For this statement, 
the Group 1 women’s opinions had no subgroup and were 
mainly based on doubts and fears of the risks incurred 
by the mother and child in the event of the careless con-
sumption of medications (“Opinions based on risks, 
doubts and fear for mother and child”, subgroup C). The 
women often referenced the potential dangers to both the 
mother and the child from improper antibiotic use. Jus-
tifications included the following: “… perhaps what will 
make me hesitate, for example…is the risk, for me and the 
baby (…) it may be that, as I said earlier, it may be that 
this also causes risks” and “… I prefer not to take any risks 
and go to the pharmacy to buy syrup, ask the pharmacist 
for advice! But I don’t buy amox (amoxyciline) directly at 

the grocery store to give it to him when I don’t even know if 
it’s a quarter or how?”

The responses of the Group 1 participants reflected 
a conformist viewpoint, characterized by caution and 
adherence to proper antibiotic use. Their reluctance to 
share antibiotics or consume them without following 
prescriptions originated from a desire to prevent harm 
and mitigate risks, both to themselves and their com-
munities. These perspectives highlight the importance of 
knowledge and awareness in fostering responsible anti-
biotic practices. Some women had different options and 
therefore belonged to different subgroups.

Group 2 disagreements: justifications and opinions
Each participant was interviewed about the reasons for 
their disagreement with each statement. As a result, 23 
responses were collected and analyzed.

For Statement 36, the participants in Group 2 expressed 
strong disagreement and cited reasons rooted in either 
medical guidance or personal experience. After an anal-
ysis of the discourse was performed, two subgroups 
of women were obtained. Their arguments revealed a 

Table 3  Sociodemographic characteristics of participants by group and key statements of strong disagreement
Variables/Statements groups Group 1:

Disagreement statements (16 and 29)
Group 2:
Disagreement statements (2 and 36)

Total

n % n % n %
Woman status
Breastfeeding 26 83.90 18 90.00 44 86.30
Pregnant 5 16.10 2 10.00 7 13.70
Age category
≥ 27 years 18 58.10 7 35.00 25 49.00
< 27 years 13 41.90 13 65.00 26 51.00
Marital status
Married 28 90.30 17 85.00 45 88.20
Unmarried 3 9.70 3 15.00 6 11.80
Educational level
At least secondary level 29 93.50 15 75.00 44 86.30
Under secondary level 2 6.50 5 25.00 7 13.70
Person who recommended antibiotics
Health agent 24 77.40 16 80.00 40 78.40
Other persons 7 22.60 4 20.00 11 21.60
Employment
Other activities 12 38.70 7 35.00 19 37.30
Trader 9 29.00 6 30.00 15 29.40
No professional activity 10 32.30 7 35.00 17 33.30
Antibiotic consumption period of use
≤ 1 month 15 48.40 5 25.00 20 39.20
2–3 months 16 51.60 15 75.00 31 60.80
Gravidity
≤ 2 16 51.60 5 25.00 21 41.20
≥ 3 15 48.40 15 75.00 30 58.80
Areas
Urban 8 25.80 10 50.00 18 35.30
Rural 23 74.20 10 50.00 33 64.70
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cautious approach to self-medication and a reliance on 
trusted information sources.

The participants in subgroup 1 (“Opinions based 
on conformism to medical information”, subgroup D) 
grounded their arguments in information obtained from 
medical personnel, and they emphasized the importance 
of professional advice. Example justifications included 
the following:

…Yes! But if you buy anything, you will never be 
cured… it is always better to consult a doctor quickly 
when you are sick. But don’t self-medicate.
…The reason I don’t accept this…medicines have 
a dose; you can’t take them randomly if they don’t 
come from the doctor!

The participants in subgroup 2 (“Opinions based on expe-
riences”, subgroup E) shared personal or observed expe-
riences from others that reinforced their caution about 
buying antibiotics without medical guidance. Example 
justifications included the following:

… My friend who almost died (…) Yes, she consumed 
a medicine even though the doctor told her to con-
sume half of it, she consumed a whole one.
…I can’t, because I’m breastfeeding, sometimes it 
doesn’t suit my child’s health so I don’t do it.

For Statement 2, which suggests that overconsumption of 
antibiotics enhances their effectiveness, the participants 
again expressed strong disagreement, with the argu-
ments aligning closely with those provided for Statement 
36, and the same subgroups were identified (Opinions 
based on conformism to medical information - subgroup 
D and Opinions based on experiences - subgroup E). For 
these subgroups, some women had different options and 
belonged to both groups.

Through qualitative analyses, we can determine that 
the different subgroups provide further insight into spe-
cific concerns, including knowledge gaps, fears of reper-
cussions, and personal experiences with antibiotic use in 
the study area.

Discussion
This study documented the opinions of pregnant and 
breastfeeding women in the northwestern region of Mad-
agascar on the practices of antibiotic use in the commu-
nity using Q-methodology.

This study revealed differences in the opinions 
expressed by pregnant and breastfeeding women in two 
districts of the Northwest region in relation to their opin-
ions on the use and consumption of antibiotics not only 
in general but also in their community.

To our knowledge, no study on antibiotic consumption 
among pregnant and breastfeeding women in the north-
western region of Madagascar has been carried out until 
the present study.

The use of the Q-method in the context of this study 
highlights current ideas concerning the use of antibiot-
ics in the community, particularly among pregnant and 
breastfeeding women in the study area. Compared with 
classic Q-methodology used in public health studies, 
which focuses on a thematic analysis of the arguments 
of the participants in the study [9–13, 16], additional 
qualitative analyses were performed in the present study. 
This allowed us to name the different groups of women 
identified by the factor analyses, to describe their charac-
teristics and to identify subgroups of women’s opinions. 
This particular approach demonstrates the complemen-
tarity of quantitative analyses with more qualitative 
approaches. We also had a sufficient number of women 
suitable for the research method. Indeed, a systematic 
review of Q-methodology studies indicates that the total 
p-set across the corpus ranges from 7 to 386, with an 
average of 41.6 participants [27].

The rankings of pregnant and breastfeeding women 
emphasized generally shared ideas on the use of antibiot-
ics and reflected differing opinions on the use of antibiot-
ics. According to our results, two main groups emerged 
among the study participants. One group had conformist 
opinions on antibiotic use based on vigilance and/or cau-
tion in antibiotic use, and the other group had opinions 
based on getting information (provided by medical staff 
or from personal or lived experiences) before using anti-
biotics. Within each of these two groups, age, marital sta-
tus, and education level significantly influence adherence 
to medical recommendations. In contrast, the tendency 
to seek information before using antibiotics appears to 
be less affected by these factors. Similarly, women with 
fewer pregnancies were more likely to follow medical rec-
ommendations, whereas those with three or more preg-
nancies tended to rely more on personal experiences and 
information-seeking before using antibiotics. This differ-
ence may be attributed to more structured prenatal care 
among women with fewer pregnancies, reinforcing their 
adherence to medical guidance. The use of antibiotics in 
line with international recommendations and self-med-
ication practices in the population may be the result of 
previous experience, according to studies performed in 
Uganda and Tanzania [28, 29]. Another study in Thailand 
found that access to accurate information about antibiot-
ics significantly affects usage patterns and underscored 
the importance of reliable information sources in shaping 
public attitudes toward antibiotics [15].

In general, in terms of the sociodemographic charac-
teristics, a significant difference between the groups was 
highlighted. The first group was characterized by older, 
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married women and those with a higher level of educa-
tion, with a greater focus on health care advice and anti-
biotic use in the previous month. There was also a greater 
proportion of rural dwellers and women with fewer preg-
nancies. This finding is similar to studies performed in 
Malawi and Tanzania, where being single is associated 
with poor practices in the use of antibiotics and particu-
larly, self-medication [30, 31]. The analysis of the inter-
views revealed that three types of opinions explain the 
women’s membership in this group: opinions based on 
doubts about users’ knowledge, opinions based on fear 
of repercussions and opinions based on doubts and fears 
concerning risks for mothers and children.

The second group included a larger proportion of 
younger, unmarried women and those with less educa-
tion. Additionally, this group contained more women 
with no professional activity and those who have had 
more than three pregnancies. They also tended to have 
a higher proportion of breastfeeding women. The analy-
sis of the interviews revealed that two types of opinions 
explained women’s membership in this group: opinions 
based on conformity to medical information and opin-
ions based on personal experiences. Our results show 
that women residing in urban areas were more vigi-
lant in the use of antibiotics than were those residing in 
rural areas. In Nigeria, urban residents are more likely 
to have good knowledge of antibiotics than rural resi-
dents have [32]. This could be explained by the fact that 
women residing in urban areas may have more exposure 
to information regarding antibiotic use. This result was 
not observed in other studies, such as those in Sudan 
and Egypt, where residence in an urban environment 
increased the risk of misusing antibiotics [33, 34]. This 
difference in results may be due to differences in the 
study populations. We focused our study on pregnant 
and breastfeeding women, whereas the two studies men-
tioned were general population-based studies [33, 34]. 
Compared with other categories of the population, preg-
nant and breastfeeding women may be more vigilant and 
less inclined toward poor antibiotic use practices.

Our results are different from those of studies on the 
factors associated with self-medication with antibiotics 
in Africa, in which a low level of education most often 
arises as a factor associated with the use of antibiotics 
not in line with international recommendations [29, 33]. 
During our study, the degree of education was not con-
sidered a determinant of the opinions on antibiotic use 
practices among pregnant and breastfeeding women.

However, it is important to highlight that some find-
ings from our study warrant further investigation. The 
relatively low levels of strong disagreement with risky 
antibiotic practices - such as buying antibiotics with-
out a prescription, sharing them with others, or adjust-
ing doses based on personal interpretation - suggest a 

concerning normalization of unsafe behaviors. Many 
respondents did not firmly reject these practices, and 
nearly half reported adjusting their own antibiotic use 
when prescriptions were unclear. This reflects both lim-
ited awareness of antibiotic misuse risks and reliance on 
social networks for health advice, contributing to bacte-
rial resistance. These findings, consistent with studies in 
other low-resource settings [35], underscore the need 
to strengthen antibiotic distribution regulations and 
improve communication between healthcare providers 
and patients. A participatory approach that addresses 
sociocultural determinants is essential to adapt health 
messages and design targeted interventions beyond tra-
ditional awareness campaigns.

Limitations of the study
Our study provides valuable insights into perceptions of 
antibiotic use among pregnant and breastfeeding women. 
But several limitations should be considered when inter-
preting the findings.

First, the small and imbalanced sample, particularly the 
low number of pregnant women (14 out of 115), reflects 
the constraints of convenience sampling, which priori-
tized participant availability over representativeness. This 
limits the generalizability of our findings and may reduce 
the depth of insight into the specific perspectives of preg-
nant women.

Second, the eligibility criteria further restricted partici-
pation, potentially introducing selection bias and limiting 
the diversity of the sample.

Third, the geographical coverage of the study excluded 
landlocked rural areas, primarily due to logistical (poor 
infrastructure and transportation) challenges. Includ-
ing women from these remote communities could have 
offered a broader understanding of attitudes toward anti-
biotic use.

Finally, although we made efforts to ensure the clar-
ity of the statements used in the Q-sort, future research 
should further assess their reliability and validity, includ-
ing through test-retest procedures.

Conclusion
Our findings provide fresh insights into how decisions 
are made in the fields of communications, education, 
and information. Regarding antibiotic consumption, the 
results do, in fact, reveal differences in opinions, behav-
ior, and practices based on the sociodemographic, geo-
graphic, and other characteristics of the populations. A 
more detailed consideration of demographic characteris-
tics may help us better understand the advantages of the 
prudent use of antibiotics and other pharmaceuticals in 
these populations.

In low-income countries, mixed and participatory 
research could be widely used to examine delicate or 
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poorly documented public health phenomena. In fact, 
these types of research expand the potential for creat-
ing specific and successful public health interventions 
and enable various demographic groups to freely express 
their opinions on complex public health phenomena. In 
relation to the use of antibiotics and the risks of antibiotic 
resistance, it is necessary to evaluate the practices and 
behaviors of populations to support decision-makers in 
adopting appropriate measures.
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