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Abstract

Antimicrobial resistance (AMR) is a global public health concern, and the inappropriate use of antibiotics in animals
and humans is considered a significant contributing factor. Para-veterinarians and veterinarians are vital in the
fight against AMR. The study aimed to evaluate the knowledge, attitudes and practices of the para-veterinarians
and veterinarians towards antimicrobial stewardship in Malawi. A cross-sectional questionnaire survey among the
para-veterinarians and veterinarians was conducted from October 2024 to January 2025. A total of 69 participants,
comprised of 42 para-veterinarians and 27 veterinarians, participated in this study, and the response rate for the
survey was 44% (n=158). The study used a predetermined cutoff of >55% to classify scores as having good
knowledge, good practice, and a positive attitude. The study found that 85.5% of the respondents had good
knowledge and 98.6% had good practices towards antimicrobial stewardship and prevention of AMR, while

92.8% had favorable attitude towards AMR and antimicrobial stewardship. The maximum obtainable scores for
each construct were 11, 13 and 13 for knowledge, practice, and attitude, respectively. The overall mean scores

for knowledge, practice and attitude were 11.25+2.83,8.71+1.34 and 9.04+ 1.64, respectively. These findings
indicated that the respondents had good knowledge, good practices and favorable positive attitude towards AMR
and antimicrobial stewardship. The study concludes that there is good level of knowledge, practice and favorable
attitude among para-veterinarians and veterinarians towards antimicrobial stewardship which can be capitalized
in the fight against AMR in Malawi. The veterinary professionals can be entrusted to comply with responsible
antimicrobial prescriptions and use.
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Introduction

Resistance to antimicrobials is rising globally, threatening
the ability to treat common infectious diseases of animals
and humans [1, 2]. Antimicrobial resistance (AMR) is a
worldwide public health concern, and the inappropri-
ate use of antibiotics in animals and humans is a major
contributing factor [3-5]. Previous surveys applied to
livestock products [6—10], drug vendors [11-12], and the
general public [13-15] have exposed suboptimal under-
standing of AMR as evidenced by the indiscriminate,
overuse and misuse of antimicrobials in livestock pro-
duction and human health. A frightening report on AMR
from the United Nations World Health Organization
(WHO) and other sister global health agencies warned
about the rise of multidrug-resistant (MDR) pathogens.
The report suggested that drug-resistant infections could
cause approximately 10 million deaths each year by 2050
and result in disastrous economic damage similar to the
2008- 2009 global financial crisis. Further, the report
indicated that by 2030, antimicrobial resistance (AMR)
could have forced up to 24 million people into extreme
poverty [16, 17]. Subsequent to dwindling reports of
antibiotic options available for the control of emerging,
life-threatening and multidrug-resistant bacteria, there is
a need for proper antibiotic stewardship to preserve the
efficacy of existing antibiotics [3, 18, 19].

The emergence and spread of AMR occur mostly
through natural means, and through increased selection
pressure that produces superbugs, due to injudicious use
of antimicrobials in both human and animal medicine
[20, 21]. Livestock production coupled with weak policies
on antimicrobial use, has increased in most developing
countries [22]. Farmers use sub-therapeutic (non-effec-
tive) doses in animal feeds to enhance growth, prevent
diseases, and increase productivity [23]. Antimicrobial
use (AMU) is under serious abuse in the livestock indus-
try, especially in the commercial sector across the world
and is perpetuated by the desire for higher livestock
production, which accounts for higher concentrations
of antimicrobial residues [24—27]. Veterinary antimicro-
bial residues may affect human health both directly and
indirectly.

Despite the consequences and challenges associated
with AMR, many countries in sub-Saharan Africa have
not scaled up actions to meet the expected level of con-
trol efforts on rates of usage of antimicrobials in livestock
production and food systems [3]. Surveillance for resis-
tant organisms and implementation of the global and
national action plans on AMR is rudimentary in most of
these countries [3, 18, 28]. The political will, especially
meeting the cost of policy implementation, often serves
as a major limitation to the implementation of such pro-
grammes [3]. In addition, it is expected that the veteri-
nary and medical institutions focus on relevant training
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to meet the current AMR needs and prevent future resis-
tance-related problems. It is also expected that the next
generation of veterinary and human doctors, together
with the environmental health experts, should be capable
of prudently using antimicrobial agents if we are to curb
the surge of AMR in sub-Saharan Africa [29, 30]. It is
imperative to adopt one health approach when monitor-
ing animal health activities and ensure that all sectors are
providing the huge mentorship role to the current and
the next generation of professionals in curbing indiscrim-
inate AMU and AMR [31, 32].

In Malawi, surveillance programs for antimicrobial use
and AMR in humans and animals are in their infancy,
and the human and animal healthcare sectors at minis-
try levels tend to work in silo, resulting in a lack of inter-
sectoral collaboration [12]. Additionally, in Malawi, the
lack of regulation of existing veterinary drug markets
and low involvement of pharmacists [12] and veterinar-
ians in the formal drug distribution market [12] may pos-
sibly contribute to the issue of substandard drugs in the
marketplaces and inappropriate use of antimicrobials. It
is well accepted in other countries that pet and livestock
owners should access veterinary drugs upon acquiring a
written prescription from veterinarians, which is yet to
be adopted in Malawi [3, 12, 33]. Owing to these, there is
easy access to veterinary antimicrobials by pet and live-
stock owners, which are administered at the owner’s dis-
cretion, a behavior that exacerbates the consequences of
AMR on livestock production, animal health, and human
health [3, 7]. Among the drivers of easy access to veteri-
nary antimicrobials is lack of requirement or regulation
for acquiring prescription before visiting veterinary drug
shops. Additionally, many pet and livestock owners mas-
querade as community animal health workers (CAHW)
and give impression of being knowledgeable on veteri-
nary antimicrobials [12]. Oftentimes, drug shop own-
ers do not ask for prescription from potential buyers.
This situation gives rise to two dreadful consequences
(1) any-one buys antibiotics without the proper check
on how the drug will be used; (2) the drug shop owner
takes advantage of any client who walks into the shop by
recommending any available antibiotic to make business.
This situation is likely to initiate the selling of counterfeit
and expired drugs at affordable prices by scrupulous drug
shop owners and contribute to AMR [34].

Despite the negative impact of AMR on animal and
human health, livestock production, plant, environment
and their ecosystem, there remains a paucity of data con-
cerning the knowledge of AMR among the para-veteri-
narians and veterinarians in Malawi to warrant them to
assume the responsibility of issuing prescriptions [12].
More importantly, it is unclear if empowering para-veter-
inarians and veterinarians to issue prescription for every
veterinary product before sale has potential to limit easy
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access to antibiotics, subsequently prevent the injudi-
cious use of antibiotics in animals in Malawi. Essentially,
para-veterinarians and veterinarians are expected to be
responsible for prescribing and overseeing antimicro-
bial use in animals [35]. The expected positive behav-
ior of para-veterinarians and veterinarians are typically
dependent on their level of knowledge, practice and atti-
tude, the existing policies and the National AMR strategy
to scale-up the fight against AMR in animals for better
health of the humans, environment and their ecosystem.
Therefore, the role of the para-veterinarians and veteri-
narians in tackling AMR cannot be over-emphasized as
they are the custodians of antimicrobials used in veteri-
nary practice [36—37]. The KAP of para-veterinarians and
veterinarians towards antibiotic use, resistance, and fac-
tors influencing the prescribing behavior of veterinarians
remains speculative. Hence, the study explored the KAP
of the para-veterinarians and veterinarians in Malawi
regarding antibiotic use and resistance and their poten-
tial to safeguard the easy access of antibiotics. To the best
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of our knowledge, this is the first antibiotic KAP study
among the registered members of the Veterinary Assis-
tants Association of Malawi (VAAM) and Malawi Veteri-
nary Association (MVA).

Materials and methods

Study site and design

A cross-sectional study was conducted in all three
regions of Malawi, namely Northern, Central and South-
ern, in the period of October 2024 to January 2025. These
regions constitute the geographical distribution of live-
stock farming and the associated sources of veterinary
services in the country (Fig. 1). In Malawi, agriculture is
the mainstay of the economy, and livestock production
is the primary source of animal-origin food for humans.
Poultry, cattle, goats, sheep and pigs are the major food
animals produced under commercial or subsistence agri-
culture across the country.

United Republic of Tanzania

Mozambique

Fig. 1 Map of Malawi showing the three regions where the study was conducted



Kainga et al. BMC Veterinary Research (2025) 21:390

Sample size

The records from MVA and VAAM secretariat showed
that Malawi had 171 para-veterinarians and 96 veteri-
narians, respectively were duly registered [38] and were
used to estimate the sample size. Assuming a known tar-
get population of 267, margin of error as 5%, confidence
level as 95%, and response distribution as 50%, a total of
158 participants was estimated for this study. This was
then proportionally distributed at a ratio of 1:2 among
the veterinarians and the para-veterinarians, respectively.
The study randomly selected 118 para-veterinarians and
40 veterinarians from VAAM and MVA register books,
respectively from secretariats in September, 2024. The
participants were identified through generation of ran-
dom numbers by Microsoft™ Excel Spreadsheet (Micro-
soft Office Ex- cel2019). The overall response rate/
participation acceptance was 44%.

Study design, respondents recruitment and data collection
A cross-sectional survey was conducted in para-veter-
inarians and veterinarians in Malawi. The questionnaire
was prepared and reviewed by specialist para-veterinar-
ians and veterinarians. The structure and content of the
survey were based on those used in previously conducted
studies [33, 39—41] and were adapted to our setting based
on discussions with experts in para-veterinary and vet-
erinary practice at MVA and VAAM, respectively. The
questionnaire was pre-validated for objectivity, relevance,
accuracy, clarity, simplicity, and understandability by a
team of experts at Lilongwe University of Agriculture and
Natural Resources (LUANAR), Department of Animal
Health and Livestock Development (DAHLD), Central
Veterinary Laboratory (CVL), MVA and VAAM (33, 42].
Before data collection, content validity of the question-
naire was discussed among these experts to assess con-
formity of the questionnaire to the study objective and
to obtain consensus, internal consistency and reliability
of the study instrument. A pilot study of the question-
naire was administered to 5 para-veterinarians and 5 vet-
erinarians that were excluded from the final analysis. The
observed weaknesses were improved. Records of regis-
tered para-veterinarians and veterinarians including their
contact details were obtained from MVA and VAAM,
respectively. The questionnaire had four sections and the
first section collected information related to demographic
data including age, gender, work experience, veterinary
practice and employment status. The second section seek
obtain the knowledge of participants about antimicrobial
use. The third section collected information on practices
that participants conducted towards choice and usage of
antimicrobials. The last section collected attitude of par-
ticipants towards AMR, assessed using a scale of: ‘agree;
‘neutral, and ‘disagree’ The four sections provided the
understanding of the participants towards antimicrobial
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use and resistance (S1 File). A complete designed struc-
tured questionnaire with both open and closed questions
was captured onto SurveyMonkey (SurveyMonkey Inc.,
San Mateo, California, USA) by the principal investigator.

Thereafter, the self-administered questionnaire was
sent to the sampled registered para-veterinarians and
veterinarians using details obtained from the regis-
ter book. Data was collected from 27 veterinarians and
42 para-veterinarians from both private and public vet-
erinary service providers. Practices on antimicrobial use
and resistance was tested through 10 questions while
knowledge had 13 and attitude was tested through 11
questions that could be answered “yes” “agree’, “no” or
“unsure/don’t know/disagree” These questions were
statements, all of which had a correct answer based on
the most current biomedical knowledge. Scores for
knowledge, attitude, and practice were calculated by
adding correct/positive responses (given as 1 for cor-
rect/positive response, and otherwise zero) as previously
reported by [41-44]. The “knowledge score’, “attitude
score’, and “practices score” for each respondent were
calculated based on the number of correct answers given,
from which category overall mean was calculated [45].
Thereafter, the overall mean score above 75% of the total
number of questions for each category (7.5 for practice,
9.75 for knowledge and 8.25 for attitude) was regarded
good and acceptable knowledge, practice and favor-
able attitude towards AMR and antimicrobial steward-
ship. The maximum obtainable score for each construct
were 11, 13 and 13 for knowledge, practice, and attitude,
respectively.

Study variables and measurement

Acceptable knowledge, practice, and a positive atti-
tude about AMR and antimicrobial stewardship were
the study’s primary outcome variables. The sociodemo-
graphic factors were assessed for connection to AMR and
antimicrobial stewardship.

Data processing, analysis and interpretation

Data were cleaned and validated in Microsoft™ Excel
Spreadsheet (Microsoft Office Ex- cel®2019, where scores
of each component were calculated. Data analysis was
conducted using SPSS Ver. 21 (IBM Corp, Armonk, NY,
USA) statistical software. Characteristics and other vari-
ables related to the respondents were analyzed using
descriptive statistics and presented as mean, percentages
and proportions with 95% confidence intervals. Mean
knowledge, attitude and practice scores and demographic
characteristics were compared using ¢-tests. Chi-square
tests were conducted to test for differences in responses
between para-veterinarians and veterinarians’ knowl-
edge, practice and attitude scores [12, 41]. All respon-
dents were categorized based on the mean score of 55%,
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following the method used in similar studies on catego-
rization [46, 47]. The low knowledge categories (mean
and below) were those who scored 0— 55%, and the
good knowledge (above mean) were those who scored
56— 100%. Similar decision cut off score was applied to
practice and attitude and 55% was selected to cover the
possible gaps between the para-veterinarians and veteri-
narians which would influence the overall mean scores as
previously applied [48, 49].

Results

Socio-demographic information of the study respondents
Out of the 69 respondents, males were 62.3% (43/69)
while females were 37.7% (26/69). Most of the respon-
dents were aged below 40 years, 88.4% (61/69), while
those respondents with an age above 40 years were 11.6%
(8/69). The respondents were drawn from all possible
levels of academic achievements such that the diploma
holders were in majority 60.9% (42/69) followed by
bachelor's degree holders 26.1% (18/69) followed by the
master degree holders 11.6% (8/69) and the PhD holders
were the least 1.4% (1/69) (Table 1).
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Common infectious agents

The respondents indicated that bacterial infections
were the most commonly encountered conditions 64.2%
(217/338) followed by viral infections 16.9% (57/338),
then parasitic infections 14.5% (49/338) and fungal infec-
tions were the least 4.4% (15/338) (calculated based on
the number of diseases provided by respondents and not
on sample size) Fig. 2.

Respondents’ knowledge on antimicrobial use and
resistance

The majority of the respondents 81.2% (56/69) knew
that antibiotics kill bacteria and the knowledge was sig-
nificantly different between para-veterinarians and vet-
erinarians (p=0.001). Most of the respondents knew that
antibiotics do not kill viruses 97.1% (67/69). Majority of
respondents knew that overuse of antibiotics facilitates
development of resistant organisms and there was a sig-
nificant difference in knowledge between the para-veteri-
narians and veterinarians (p = 0.005). Additionally, a large
portion of the respondents, 89.9% (62/69), knew what
AMR and antibiotic stewardship are, and the knowledge
was significantly different between the veterinarians
and para-veterinarians (p=0.037). The majority of the
respondents, 92.8% (64/69) knew that withdrawal period

Table 1 Summary of socio-demographic characteristics of respondents

Variable Category Frequency Proportion (%) n=69 95% Cl
Gender
Male 43 623 498-735
Female 26 377 265-50.2
Age (years)
18-40 61 88.4 779-945
>40 8 116 55-221
Education
Diploma in Animal health or Veterinary Science 42 60.9 483-72.1
Veterinary degree (DVM, etc.) 18 26.1 16.7-383
MSc/MPH 8 116 5.5-221
PhD 1 14 0.0-88
Work experience
<5 years 32 464 344-58.7
>5 years 37 537 41.2-655
Employment Status
Government employee 48 69.6 572-79.7
Non-governmental organization employee 3 43 1.1-13.0
Private practice 15 218 13.0-33.6
Teaching 3 43 1.1-13.0
Veterinary Practice
Mixed practice (large, small or exotic animals) 52 75.5 633-846
Large and small animals, including poultry 9 13.1 6.5-23.8
Laboratory diagnosis, research and investigation 1 14 0.0-8.8
Small animal practice (dogs, cats, rabbits) 3 43 1.1-13.0
Wildlife practice (wild animals) 1 14 0.0-8.8
Work on regulation as a government officer, not practicing in a specificarea 3 43 1.1-13.0

n=Number of respondents; Cl=95% Confidence Interval
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Fig. 2 Common infectious agents managed within the last five years

Table 2 The proportion of respondents who correctly / positively responded to knowledge questions on antimicrobial use and

resistance across the study area

Knowledge questions Respondents’ p-Value Total
specialty (n=69)
Vets Para-vets (%)
(n=27) (n=42)
Antibiotics kill or stop the growth of both good and bad bacteria? True 26(96.3) 30(714) 0.001* 56 (81.2)
Antibiotics kill viruses? False 26(96.3)  41(976) 0.752 67 (97.1)
Overuse of antibiotics makes them become ineffective? True 26(96.3)  30(714) 0.001* 56(81.2)
Do you know antimicrobial resistance? Yes 27 (100)  35(83.3) 0.037* 62 (89.9)
Bacteria can become resistant to antibiotics. True 26(96.3)  34(809) 0.010* 60 (87)
In what microbes is antibiotic resistance a major problem? Bacteria 26 (96.3)  34(809) 0.010* 60 (87)
Healthy people and animals can carry antibiotic resistant bacteria. Agree 26(96.3) 38(905) 0.149 64 (92.8)
Do you know overuse of antibiotics can lead to development of resistant organisms? Agree 26(96.3) 33(786)  0.005* 59 (85.5)
A withdrawal period does not have to be observed for food animals treated with antibiotics suchas 26 (96.3)  38(90.5)  0.148 64 (92.8)
penicillin and tetracycline before they can be consumed Disagree
A withdrawal period has to be strictly observed in treated poultry before any poultry product is 26(963) 33(786) 0.005* 59 (85.5)
passed as fit for human consumption. Agree
Do you know the term “antibiotic stewardship “? Yes 27 (100) 35(83.3) 0.037* 62 (89.9)
Do you know the National AMR strategy? Yes 24(889) 36(85.7) 0.466 60 (87.0)
Are you aware of the critically important list of antimicrobials according to the WHO? Yes 21(77.8)  26(619) 0394 47 (68.1)

n=number of respondents; % = Percentage; * Indicates statistically significance difference at p<0.05;* =

is critical in food animals treated with penicillin and tet-
racycline (as the most commonly used antibiotics in live-
stock in Malawi). Additionally, most of the respondents
87% (60/69) were aware of the National AMR strategic
Plan (Table 2).

Fisher’s exact test

Respondents’ practices regarding antimicrobial use and
resistance

The majority of respondents 94.2% (65/69), reported
relying on microbiological culture and sensitivity, along
with empirical treatment, while awaiting microbiological
culture and sensitivity (MCS) results. Additionally, more
than three-quarters of the respondents, 84.1% (58/69),
confirmed undertaking antimicrobial sensitivity testing
before initiating antibiotic treatment. Further, most of
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the participants, 91.3% (63/69), attributed their selection
of antibiotics to veterinary education.

Moreover, a significant number of respondents, 87.0%
(60/69), depend on the internet for additional infor-
mation on antibiotic use. Notably, veterinarians 96.3%
(26/27) were more influenced by the client’s ability to
pay for the drug compared to para-veterinarians 83.3%
(35/42) (p=0.037). Further, most of the respondents,
81.2% (56/69), considered sensitivity results/antibiogram
as the most critical characteristic when selecting antibi-
otics, with veterinarians demonstrating a better under-
standing of this practice compared to para-veterinarians
(p=0.005) (Table 3).

Respondents’ attitude regarding dispensing of
antimicrobial medicine
Three-quarters of the respondents, 78.3% (54/69), dis-
agree with the perception of using prophylactic anti-
biotics as an appropriate alternative to protect animal
health when there is poor biosecurity. The majority of the
respondents, 94.2% (65/69), considered antibiotic resis-
tance a national problem. A similar proportion, 94.2%
(65/69), also believed that prescribing unnecessary anti-
biotics is professionally unethical. Additionally, most of
the respondents, 95.7% (66/69), believed that veterinar-
ians have a role to play in preventing public health threats
posed by antibiotic resistance. Further, a greater propor-
tion, 95.7% (66/69), believed that antibiotic resistance
would be a greater problem later in their career than it
is today. Of the 69 respondents, two-thirds of the par-
ticipants, 65.2% (45/69), regarded climate change as an
important challenge in the world today (Table 4; Fig. 3).
Excessive use of antibiotics in livestock and food produc-
tion was noted as the potential contributor to antibiotic
resistance in the study, 68.1% (47/69) (Table 4; Fig. 4).
Over half of the respondents, 56.5% (39/69), recom-
mended that the government must formulate better
guidelines on antibacterial use in Malawi (Table 4; Fig. 5).

Mean knowledge, attitude, and practices across the socio-
demographic characteristics

The study found the mean knowledge, practice and atti-
tude between sexes as similar. The mean practice of the
18-40 age group was higher than the mean for the >40
age group (p=0.007). The mean knowledge, practice and
attitude for education level was significantly different
across the categories (Table 5).

Distribution of respondents™ KAP scores across the
categories

Good scores were obtained by respondents across the
three categories, such that 85.5% (59/69) was the score
for knowledge and 98.6% (68/69) was score for the prac-
tices, while score for attitude was 92.8% (64/69) (Table 6).
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Discussion

A good veterinary service can curb the non-prudent use
of veterinary products, antibiotics [2, 3]. The fight against
AMR and poor antimicrobial stewardship requires com-
petent veterinary service globally, including Malawi [1].
This study reports good knowledge, good practice and
positive attitude among the para-veterinarians and vet-
erinarians towards AMR and antimicrobial steward-
ship, an underutilized strength in the fight against AMR
in Malawi. The current study shows that the majority
of para-veterinarians and veterinarians are aware of the
threat of AMR towards their future career, such that anti-
biotics will work less well in future if poorly prescribed
now, as reported elsewhere [7, 27, 45, 46].

Participants of the current study reported that exces-
sive use of antibiotics in livestock and food production
is a significant contributor to antibiotic resistance, which
is in accordance with reports from previous studies
[24-27]. In the study, bacteria are the leading infectious
disease agents that attract the use of antibiotics, even
though viral infections can also be attended with using
antibiotics. In all situations, prudent and proper choice
of antibiotics cannot be ignored and competent veteri-
nary service is imperative for meaningful prescription of
antibiotics, as reported previously [12, 43]. Subsequently,
the majority of the respondents recommended that the
government must formulate better guidelines on antibac-
terial use in Malawi that include empowering registered
para-veterinarians and veterinarians to provide antibiotic
prescriptions, which might reduce unregulated access to
antibiotics as previously reported [12].

The observed differences in scores of knowledge, prac-
tice and attitude between para-veterinarians and veteri-
narians indicate the existing gaps between the two, as the
degree program materials are different to diploma pro-
gram materials in terms of lecture materials for AMR
[45, 50]. The ability to articulate the progress of cases
and provide quality veterinary services is supported
with the level of qualification, knowledge and skills, as
also reported in Abuja, Nigeria [51]. Further, the previ-
ous observation aligns with the results that veterinarians’
decision on choice of antibiotic is influenced by the cost
of the antibiotic, which in particular, is the drug of inter-
est in the management of the bacterial case at hand [3, 7,
52, 53]. This suggests that the quality of veterinary ser-
vice might be different between the para-veterinarians
and veterinarians. The existing gap suggests the need
to indicate categorically the drugs to be prescribed by
para-veterinarians and those drugs to be prescribed by
veterinarians.

The overall mean knowledge, attitude, and practice
scores across socio-demographic characteristics were
higher for knowledge and attitude but low for prac-
tice. The education category results were significantly



Page 8 of 15

(2025) 21:390

Kainga et al. BMC Veterinary Research

50°0>d 32 JuedyIUBIs A||ed13SIIe)S S3RDIPU| & "96RIUSDIS = % ‘Syudpuodsal Jo JSquinu=Uu

Jowayu) ‘Aidde 1eyy suo ay3 1s966ng

(0°£8) 09 F0  (£€8)SE  (976) ST {9DUBISISII [PIGOIDIWIIUR PUR 3SN D130IGI}UR UO UOIIRULIOJUI JUBM NOA USUM SIOARIPUS 3I0M AJlep JNOA Ul 35N NOA 1y} S92IN0S UO[RWIOJUI 94} 318 JRYA
woibojghup
(T'18) 95 5000  (069)6C (000L) /LT /5)NsaJ AUAIISUSS ;SN 03 D110IGIIUR Ue Bulda|as uaym juenodul 10U Y3 UOISIDIP INOA 2UaN|Ul SUO YDIYM ‘SO1sLISIdRIRYD DI0IgRUe BUImO||0) 94l JO
#'88) 19 €00 (£€8)SE  (£96) 9T Abd 01 AjIqp 418UMQ SN O} D1IOIGIIUE U BUIIDI[3S USYM UOISIIBP INOA SSDUSN|UI 1BY3 10308} Jueliodul 3S0W ay3 SI BUIMO||0f 943 JO INO YDIUM
(978) /S 0070  (608)¥€  (2'S8) €7 22uaduadxa SnoiAad UMO Ay i3sn O3 D130IgIUe Ue BUIID3I9S USYM Jueliodul ISOW 33 UOISIDap INOA adusn|jul sadusiadxa 3sed Buimo||of 3yl Jo INO UDIUM
(876) 19 81’0 (1'88)ZE  (0001) /T s34 ¢siapiroid ad1AIS AJeulisiaA a0 03 3sn dioigiue uo suondudsald apiaoid nok og
bujuipiy/uonpINPa
(€716) €9 W90  (S06)8E  (976) ST AIpUii2)3/\ 35N 03 D110IGIIUE UB BUIIDIDS USYM UOISIDIP INOA S9dUaNUI 18y} J03oe) Jueiodul SO a3 SI sauljapind Buimol|o 3y Jo INO YIYAA
busay AuARISUIS pup ainynd 1oy
(1'¥8) 85 0060 (T9/)zE (£96)9z  Abdojbulimiou io ajqoun Jaumg ixueriodul] 1SoW Y3 JSPISUOD NOA Op SIateq YoIym ‘Buiisal ANAINSUSS [eiqoidiuliue buisn 03 sialiieq buimo||of ayi JO
SUOIIPUOD JUaLINJ3Y ‘2IN|iDy 211Nadpiay) 10 Adpiayl [pIOIDILRUD DI
(5°58) 65 0800 (608)¥€  (9T6) ST 01asuodsal iood iBuISa} AMAINSUDS [BIQOIDIWIIUR BUISINDAI USYM UOISIDDP INOA S9dUSN|JUI 18y} J030e) Jueriodwl 3SOW a3 Si BuIMO||0f 3Y1 JO INO YDIUM
SAoM|y ' (Yauow b sawin
(1'¥8) 85 1810 (982) €€ (976) ST £ ubyiaiow) Apuanbaid ‘(Yauow p sawi) £—|) SoUIIAWOS ;3UaUJ1eal} D110IgIue BUlLe)s 210490 BulISal AUAINSUSS [BIGOIDIWIIUR 33BLSPUN NOA OP USHO MOH
/NSl SO BUIDMD JSJ1IYUM JUaLIIDaI) [DIHIdWF puD Buiisal (SON) AHAIISUSS pub 31nn3 [02160joIqoIdIN
(T¥6) 59 0S1'0  (676)6E  (£96) 9T ;onoigiue arepdoidde ayy 109195 NOA djay 01 MO||0) NOA OP SaUIIPPIND 1eyM ‘PIIRDIPUI BB SDII0IGIIUR PUR SWIL 1Sy 9Y3 Joj payuasald S| 3usiied e Uaypn
(e¢v=u)  (Lz=u)
(%) S}on-eIRd SI9N
(69=U) Ayepads
|eol anjep-d Swapuodsay suolysanb adnpoeid

eaJe APNIS SY} SSOIDB 9OURISISII PUE 9besn [eigoidiwiue buipiebas suonssnb sasdeld 03 pspuodsal AjeAnIsod/Aj1021100 oym syuspuodsal jo uoniodoid sy € ajqer



Kainga et al. BMC Veterinary Research (2025) 21:390

different across the academic levels, which corroborates
our discussion above and the study conducted in South
Africa and Nigeria [45, 51]. Of interest is the mean score
for the work experience, which indicates that knowledge,
attitude, and practice towards antimicrobial stewardship
and AMU depend not on experience but continuous pro-
fessional development and information updates through
sources like internet materials, as previously reported in
many developing countries [3] and Jordan [53]. Similar
observation was made on specialty, type of veterinary
practice, sex and type of employment, which implies that
there is a reliable body of veterinary professionals seem-
ingly with capacity in AMU and antimicrobial steward-
ship that agreed with other reports [3, 54]. Further, the
majority of the respondents suggested that prophylactic
antibiotic use was not appropriate in situations where
biosecurity was poor, which is not a common decision
in developing countries that include Malawi, contrary to
the reports made in India and Nigeria [44, 51]. The level
of knowledge, practice and favorable attitude of the reg-
istered animal health workers suggested the available
potential to provide the much-needed difference if given
a chance to participate in the regulation of dispensing
of antimicrobials by veterinary drug dispensers, includ-
ing antibiotics. Further, the observed level of knowledge
and practice might keep them motivated and influence a
good attitude towards AMR and antimicrobial steward-
ship, subsequently impacting positive practice and atti-
tude in veterinary drug dispensers, farmers and fellow
but unregistered animal health workers as previously
observed [3, 54].

Remarkably, the vast majority of participants acknowl-
edged climate change as the world’s most pressing issue
because of the frequent natural disasters that Malawi
faces, like cyclones Freddy, Ana, El Nino and drought,
which decimate the nation’s economy, including the
livestock and agricultural sectors [55]. Nevertheless,
the study has revealed the hidden strength in the fight
against AMR in Malawi, which requires proper engage-
ment of para-veterinarians and veterinarians in order to
maximize their usage.

Limitations

The weakness of this study was the failure to capture
similar information from unregistered para-veterinarians
and veterinarians who are also providing similar services
and could be equally entrusted with the responsibility
to provide antimicrobial prescriptions (in the event that
they decide to get registered). Secondly, data were col-
lected using self-administered techniques, which could
affect the validity of the data to some extent, as such
outcomes depend on the truthfulness of the respondent.
Lastly, the data is smaller than expected sample size due
to attrition which was mainly due to majority don't have
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email address while others is due to challenge to access
internet in their locations. This applies more to para-vet-
erinarians who operate in sub-urban and rural areas.

Conclusion

This study has revealed the prevailing strengths and
weaknesses in knowledge, attitude and practices among
registered para-veterinarians and veterinarians, a way of
ascertaining their role in mitigating the AMR challenge
through providing antimicrobial prescriptions to pet and
livestock owners before they access the veterinary drug
dispersers. There is good knowledge, practice and favor-
able attitude among para-veterinarians and veterinar-
ians towards AMU and antimicrobial stewardship which
can be a bedrock on which the fight against AMR can be
built on in Malawi. The veterinary professionals can be
entrusted to comply with responsible antimicrobial pre-
scriptions and use.
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Paravet must engage vet surgeon only on non- I |
responsive bacterial infection

Government must formulate better guidelines on _ 39
antibacterial use in Malawi

Farmers must engage paravets for a written . 3
prescription on all cases that require antibiotic use

Farmers must administer antibiotics only in I 1
presence of paravet / vet surgeon

Drug sellers should dispense antibiotic upon

receiving written prescription from registered Vet _ 25

surgeon

Fig.5 Frequency of respondents' recommendations regarding antibiotic use

Table 5 Mean knowledge, attitude, and practice scores across socio-demographic characteristics

Variable Level Knowledge Practice Attitude
Mean+SD p-value Mean+SD p-value Mean+SD p-value

Sex Male 1143+£249 0279 83+23 0.064 858+147  0.107
Female 10.77£3.30 78+2.1 6.92+1.85

Age (years) 18-40 11.10£297 0232 124+£29 0.007*  923+162 0.148
>40 12.38+£0.52 7.7+06 813+1.73

Education Level Diploma in veterinary 1036+331 0.011* 10025 0.004* 652+161  <0.001*
Degree in Veterinary 12.67+0.59 9.2+09 8.56+051
MSc/MPH 12.50£0.53 76+0.53 8.75+£0.46
PhD 13.0+0 09+03 80+0

Specialty Para-veterinary 1036331 0.061 100+25 0.066 6.52+1.61  0.081
Veterinarian 12.63£0.56 11.7£14 8.59+0.50

Work experience (years) <5 1147+3.12 0124 11.30+3.2  0.147 763+166 0172
>5 11.05+£257 9.80+3.0 7.08+1.61

Type of employment status ~ Private practice 1147+£3.16 0500 9.0+33 0.891 9.50+0 0.204
NGO employee 12.67+£0.58 29403 727£1.10
Government employee 109844 85+34 7.19+1.81
Teaching 13.0+0 28+04 8.33+058

Type of veterinary practice  Large animal practice 933+328 <0001* 67+24 0.071 633+£1.58  0.094
Small animal practice 13.0+0 28+04 9.50+0
Mixed practice 11.38+2.82 100+£33 7.35+1.64
Government regulatory/not specific practice  12.67+0.58 28+04 8.33£0.58
Wildlife practice 11.0+0 1.0+0.0 9.0+0
Laboratory 120+0 06+05 60+0

Overall 11.25£2.03 871+1.34 9.04+1.64

Range 2-13 5-10

Maximum obtainable scores 13 11 13

Std. Deviation=Standard Deviation, *Indicates statistical significant difference at p <0.05
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Table 6 Summary of grades for the respondents’ KAP levels
towards antimicrobial use and resistance

Construct Level Proportion (n=69)
Knowledge Good 59 (85.5%)
Poor 10 (14.5%)
Practice Good 68 (98.6%)
Poor 1(1.4%)
Attitude Negative 5(7.2%)
Positive 64 (92.8%)

n=number of respondents

Supplementary Information
The online version contains supplementary material available at https://doi.or
9/10.1186/512917-025-04837-2.
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