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Abstract
Background: Inappropriate and overuse of antimicrobial drugs by healthcare professionals are a global
concern. Exploring healthcare professionals’ consciousness on antimicrobial resistance is important to
advance the approaches to improve antibiotic use. Hence, the aim of the current study was to assess the
level of healthcare professionals’ consciousness towards antimicrobial resistance and its control
measures.

Methods: A cross-sectional study design was employed. Data was collected using a self-administered
questionnaire to all healthcare professionals from May to June, 2017. Data were entered into Epi info
version 7 and analyzed using SPSS version 21. The knowledge and belief scores were summarized using
descriptive statistics. Univariate and multivariate logistic regression analysis were used to test the
association, which was considered statistically signi�cant if P-value < 0.05.

Results : From 269 healthcare professionals participated in the study, 58% were males with a mean age
of 31.9 + 7.5 years and 76.6% were degree holders. Most of them were nurses (36.4%) and physicians
(24.9%). The median knowledge and belief scores of healthcare professionals on antimicrobial resistance
were 35 (range 23-83) and 29 (range 13-47), respectively. Forty seven percent of participants had poor
belief score. A correlation test between knowledge and belief scores revealed a signi�cant positive
correlation (r = 0.551; P = 0.01). Hospital setting (adjusted odds ratio [AOR]: 4.65; 95% con�dence interval
[CI]: 2.39-9.06; P < 0.001; and AOR: 3.62; 95% CI: 1.76-7.44; P < 0.001) and training (AOR: 0.43; 95% CI:
0.23-0.83; P < 0.05; and AOR: 0.13; 95% CI: 0.06-0.25; P < 0.001) had signi�cantly associated with good
knowledge and belief scores, respectively.

Conclusions : More than half of healthcare professionals had good knowledge and belief scores on
antimicrobial resistance. Prior training experience, type and setting of health institutions were
signi�cantly associated with both knowledge and belief scores. Hence, regular comprehensive
educational training on antimicrobial resistance is recommended for healthcare professionals working on
healthcare institutions.

Introduction
Antibiotics are among the most successful therapeutic agents used for combating bacterial infections [1].
Unfortunately, a serious disadvantage is the development of resistance against these agents [2, 3].
Emergence and spread of their resistance were linked to over antimicrobial exposure both at population
and individual levels [4].

Several groups of researchers have shown increased drug resistance in developing countries [5]. The
most important cause is that there has been a massive inappropriate and overuse of antibiotics
worldwide across all ecosystems over the past decades including humans, animals, aquaculture, and
agriculture [6–9].
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These facts have prompted many to call for improvements in the way health professionals practice
antimicrobials. The extent of the healthcare professionals’ knowledge and belief on antibiotic use has
been identi�ed as a key factor that affects individual antimicrobial prescribing behavior [10–13].

The Ethiopian national baseline survey had reported that there is a knowledge gap on antimicrobial
resistance (AMR) among healthcare professionals [11]. Based on this understanding, the national AMR
contained strategy identi�ed that healthcare professionals’ awareness raising on AMR as one of the
objectives to be addressed [14]. However, there were limited numbers of surveys have been conducted to
assess healthcare professionals’ knowledge and beliefs on antimicrobial use and resistance in Ethiopia.
One of these studies which was conducted in Bahir Dar (northern Ethiopia) addressed only physicians
and nurses [10], whereas another study in Dire Dawa (eastern Ethiopia) addressed paramedical staffs
only [12]. The third study in Addis Ababa (central Ethiopia) tried to include physicians, nurses, and
pharmacists [15].

The current study which was conducted in the western part of the country; therefore, aimed to assess the
level of all healthcare professionals’ knowledge and belief towards AMR, factors contributing to the
development of AMR, the possible measures to limit the increasing rate of AMR, and factors associated
with good knowledge and belief score. The study would have paramount importance to local health
intervention plan and for governmental decisions in the area. In addition, the study could serve as a
benchmark for further studies.

Methods And Materials
Study area and periods

The study was conducted in Nekemte Referral Hospital (NRH) and Wollega University Referral Hospital
(WURH), in Nekemte town, East Wollega zone, Oromia National Regional State, Western Ethiopia.
Nekemte town is located at 331 km from west of Addis Ababa. NRH was established in 1932 by Swedish
missionary while WURF was founded by Wollega University as a teaching a�liated referral hospital and
started providing service since September 2016. The study was conducted from May to June, 2017.

Study design

A cross-sectional study involving a self-administered questionnaire was employed to assess the
knowledge and belief of healthcare professionals on antimicrobial drug use and resistance.

Study population

The source population was all healthcare professionals who were served in the aforementioned
healthcare institutions while the study population was all healthcare professionals who were served
during the study periods and permitted to involve in the study.

Sample size and sampling methods
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All healthcare professionals who had a direct relation with antibiotic drugs in their healthcare practice
and presented at the time of data collection and willing to participate in the study were included. The
questioners were distributed for all healthcare providers available in different o�ces and wards and
collected back after �lling their responses. Three hundred sixty questionnaires (200 in NRH and 160 in
WURH) were distributed to professionals who were accessible during the data collection. Ninety one of
the distributed questionnaires were not received back because the health professionals were busy and
reluctant to respond on time. Most of the non-responders were physicians and nurses. Therefore, total
professionals involved in the study were 269. Of these, 53.2% professionals were from NRH. Nurses
(n=98), physicians (n=67), public health o�cers (n=43), pharmacists (n=32), and midwives (n=29) were
included.

Variables

The dependent variables were healthcare professionals’ knowledge and belief scores on AMR while the
independent variables were socio-demographic characteristics (sex, age), educational levels (diploma,
degree, masters, PhD), and discipline (medicine, pharmacy, nursing, midwifery, and public health o�cer).

Data collection

A well-structured questionnaire was used to collect information from healthcare professionals. It was
adapted and modi�ed from previous studies [15,16], and had three parts. Demographic characteristics,
awareness, and source of information on AMR of these professionals were recorded by part I while part II,
consisted of 18 knowledge statements covering factors contributing to and helping to control AMR, was
used to collect knowledge scores on AMR. The last part were used to rate their response on a �ve-point
scale (1, very likely; 2, somewhat likely; 3, neutral; 4, somewhat unlikely; and 5, very unlikely) and 13 belief
statements covering �ve aspects including the de�nition of AMR, who will be affected by AMR, the
practice of antibiotic use to decrease resistance, and consequence of AMR.  Respondents were required
to answer according to a 5-point Likert scale (1, strongly agree; 2, agree; 3, neutral; 4, disagree; and 5,
strongly disagree).

The questionnaire was developed in English. Content validation of the questionnaire was undertaken by a
panel of academia pharmacists. Feedback was gathered to improve the questionnaire presentation,
clarity, and congruency of meaning. The data collectors were four individuals who had a bachelor degree
in health science. They were brie�y trained on how to collect and react to the data collection process.
Then they were assigned for data collection under the supervision of the principal investigator.

Data analysis

The collected data were checked for any de�cit and cleaned prior to data entry into Epi info version 7. For
the belief questions, some of the Likert scale responses were re-coded based on the positivity or
negativity of the statements. Then it was analyzed in two ways. First, it was categorized and tabulated
into two as ‘agree’ or ‘disagree’. The response ‘neutral’ was taken as a disagreement. Second, the
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individual responses were summed and the mean and the median scores were calculated. For the
knowledge statements, the terms very likely and somewhat likely were counted as agreement while the
other terms (neutral, somewhat unlikely, and very unlikely) were considered as disagreement. To calculate
the sum and mean scores, no recoding was applied for the knowledge statements. The summed score
was then dichotomized so as to carry the binary logistic regression and the values below the median were
considered as good knowledge or belief scores.

Data was analyzed using SPSS version 21. Descriptive statistics were used to summarize frequencies.
Binary logistic regression analysis was performed and the adjusted odds ratio was used to test the
association. All independent variables with P < 0.2 in the univariate model were included in to the �nal
multivariable model. For the �nal multivariable statistical analysis, the level of signi�cance was set at P <
0.05.

Ethical consideration

Ethical approval was obtained by Ethical Review Committee of College of Health Sciences, Wollega
University. Letter of permission was written to the respective hospital directors to conduct the study.
Verbal consent was reached with each healthcare staffs. To ensure con�dentiality, the name and other
identi�ers of healthcare staffs were not recorded on the data collection instruments.

Results
Demographic characteristics of healthcare professionals

The total healthcare professionals participated in the study was 269. Their mean age was 31.9+7.5
(range 20-53) and majorities of them (58%) were males. Most of the study participants were nurses
(36.4%) followed by physicians (24.9%). The majority of professionals (76.6%) were degree holders. Half
of the respondents took different trainings related to antimicrobial resistance that were mainly from NRH
(81%) (Table 1).

Table 1. Demographic characteristics of healthcare professionals participated in the study in East Wollega, western Ethiopia, from May to June,

2017
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Characteristics NRH WURH Total

Age (in years)  20 – 30 59 (41.3) 81 (64.3) 140 (52.0)

31 – 40 65 (45.5) 37 (29.4) 102 (37.9)

>40  19 (13.3) 8 (6.3) 27 (10.0)

Mean (range) 31.9+7.5 (20-53)

Sex Male 70 (49.0) 86 (68.3) 156 (58.0)

Female 73(51.0) 40 (31.7) 113 (42.0)

Level of education Diploma  27 (18.9) 5 (4.0) 32 (11.9) 

Degree 89 (62.2) 117 (92.9) 206 (76.6)

Masters 22 (15.4) 3 (2.4) 25 (9.3)

PhD 5 (3.5) 1 (0.8) 6 (2.3)

Field of study  Nurse 45 (31.5) 53 (42.1) 98 (36.4)

Physician  31 (21.7) 36 (28.6) 67 (24.9)

Health Officer 33 (23.1) 10 (7.9) 43 (16.0)

Pharmacy 17 (11.9) 15 (11.9) 32 (11.9)

Midwifery 17 (11.9) 12 (9.5) 29 (10.8)

Attended training on antimicrobial resistance Yes 116 (81.1) 32(25.4) 148 (55.0)

No 27 (18.9) 94 (74.6) 129 (45.0) 

*SD, standard deviation

 

General awareness of healthcare professionals on AMR

Nearly three-�fth (59%) of healthcare professionals participated in the study believed that antibiotics were
wrongly used in their clinical practices (Fig 1).

Of the respondents who stated that antibiotics were wrongly used, 68.6% (84.5% in NRH vs 25.6% in
WURH) did not mention the respective reasons for their wrong use. The most frequently mentioned
reasons for their wrong use were inappropriate prescription (24, 14.5%) followed by knowledge or
information gaps (11, 6.9%) (Fig 2).

Nearly half of the respondents (47.2%) noted that resistance was the current challenging problem of
antibiotic use while 26.4% noted resistance and other issues including toxicity. However, 26.4%
respondents did not mention resistance in their list (Fig 3).

More than half of healthcare professionals (55%) believed that they do have su�cient information on
antimicrobial resistance (Fig 4).

Among the main sources of information on antimicrobial resistance, academic education followed by
training (Fig 5).
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Knowledge of healthcare professionals on factors contributing to AMR

Healthcare workers in the two hospitals had higher awareness towards the factors contributing to
bacterial resistance. Failure to �nish the antibiotic course (89.2 %) and extensive use of newer antibiotics
(74.0%) were the most and the least reported contributory factors for antimicrobial resistance,
respectively. Poor infection control (88.8%), inappropriate antibiotic use (87.0%), antibiotic use without
prescription (88.5%), medical instrumentation (83.3%), inappropriate antibiotic prescription (82.5%),
prescribing antibiotics without culture (82.5%), and patient transfer between units (80.3%) were listed as
factors for antimicrobial resistance. Two-way contingency table analysis showed that there was
signi�cant association between patient transfer between units, poor infection control, medical
instrumentation, extensive use of newer antibiotics and prescribing antibiotics when no culture within the
healthcare setting (Table 2).

Table 2: Awareness of healthcare professionals on factors contributing to bacterial resistance in East Wollega, western Ethiopia, from May to June,

2017
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Contributing Factors Response NRH WURH Total Chi P

Patient transfer between units Agree 132 (92.3) 84 (66.7) 216 (80.3) 27.84 0.000

Disagree 11 (7.7) 42 (33.3) 53 (19.7)

Poor infection control   Agree 137 (95.8) 102 (81.0) 239 (88.8) 14.91 0.000

Disagree 6 (4.2) 24 (19.0) 30 (11.2)

Medical Instrumentation  Agree 137 (95.8) 87 (69.0) 224 (83.3) 34.42 0.000

Disagree 6 (4.2) 39 (31.0) 45 (16.7)

Inappropriate antibiotic prescription  Agree 121 (84.6) 101 (80.2) 222 (82.5) 0.92 0.337

Disagree 22 (15.4) 25 (19.8) 47 (17.5)

Inappropriate antibiotic Use  Agree 121 (84.6) 113 (89.7) 234 (87.0) 1.52 0.218

Disagree 22 (15.4) 13 (10.3) 35 (13.0)

Extensive use of newer antibiotics  Agree 120 (83.9) 79 (62.7) 199 (74.0) 15.66 0.000

Disagree 23 (16.1) 47 (37.3) 70 (26.0)

Failure to finish antibiotic course  Agree 128 (89.5) 112 (88.9) 240 (89.2) 0.027 0.87

 Disagree 15 (10.5) 14 (11.1) 29 (10.8)

Use of antibiotic without prescription  Agree 131 (91.6) 107 (84.9) 238 (88.5) 2.94 0.087

Disagree 12 (8.4) 19 (15.1) 31 (11.5)

Prescribing antibiotics when no culture Agree 128 (89.5) 94 (74.6) 222 (82.5) 10.32 0.001

Disagree 15 (10.5) 32 (25.4) 47 (17.5)

 

Knowledge of healthcare professionals on strategies used to control AMR

The current �ndings regarding medical staff awareness on methods used to control bacterial resistance
were higher like the reports on the factors contributing to resistance. Infection control (96.7%), accurate
diagnosis (94.4%), laboratory capacity surveillance (92.9%), public education (92.6%), better hygiene
(91.8%), adherence to guidelines (91.4%), better antibiotic handling (90.3%), reducing hospital stay
(88.1%), and hospital antibiotic restriction (81.0%) were noted (Table 3).

Table 3: Awareness of healthcare professionals on strategies used to control the emergence of bacterial resistance in East Wollega, western

Ethiopia, from May to June, 2017

 



Page 9/25

Contributing Factors Response NRH WURH Total

Better hygiene Agree 142 (99.3) 105 (83.3) 247 (91.8)

Disagree 1 (0.7) 21 (16.7) 22 (8.2)

Infection control  Agree 141 (98.6) 119 (94.4) 260 (96.7)

Disagree 2 (1.4) 7 (5.6) 9 (3.3)

Reducing hospital stay Agree 137 (95.8) 100 (79.4) 237 (88.1)

Disagree 6 (4.2) 26 (20.6) 32 (11.9)

Adherence to guidelines Agree 134 (93.7) 112 (88.9) 246 (91.4)

Disagree 9 (6.3) 14 (11.1) 23 (8.6)

Hospital antibiotic restriction  Agree 124 (86.7) 94 (74.6) 218 (81.0)

Disagree 19 (13.3) 32 (25.4) 51 (19.0)

Better antibiotic handling  Agree 129 (90.2) 114 (90.5) 243 (90.3)

Disagree 14 (9.8) 12 (9.5) 26 (9.7)

Public education  Agree 133 (93.0) 116 (92.1) 249 (92.6)

Disagree 10 (7.0) 10 (7.9) 20 (7.4)

Accurate Diagnosis  Agree 134 (93.7) 120 (95.2) 254 (94.4)

Disagree 9 (6.3) 6 (4.8) 15 (5.6)

Lab capacity surveillance  Agree 133 (93.0) 117 (92.9) 250 (92.9)

Disagree 10 (7.0) 9 (7.1) 19 (7.1)

Belief of healthcare professionals
on de�nition and impact of AMR

One out of �ve respondents (20%)
inappropriately believed that
resistance as a ‘body resistance to
drugs’. Majority of respondents
believed as ‘most infections are
becoming increasingly resistant to
treatment by antibiotic drugs’
(84.4%) and such resistant strains
can spread from one person to
another (82.5%). Nearly 80% of
respondents told that infections
caused by these resistant strains
are di�culties to treat. In addition,
91.6% of healthcare professions
believed that resistant infections
could make some medical
procedures like surgery more
complicated. The overall correct
understanding of healthcare
professionals towards the de�nition
and impact of AMR was ranged
from 78.8% to 91.1% (Table 4).

Table 4: Belief of healthcare professionals on

definition and impact of antimicrobial resistance in

East Wollega, western Ethiopia, from May to June, 2017
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Belief Questions Response NRH WURH Total

AMR occurs when your body becomes resistant to antibiotics and they no longer work as well Agree 12

(8.4)

42

(33.3)

54

(20.1)

Disagree 131

(91.6)

84

(66.7)

215

(79.9)

Many infections become increasingly resistant to treatment by antibiotics Agree 123

(86.0)

104

(82.5)

227

(84.4)

Disagree 20

(14.0)

22

(17.5)

42

(15.6)

If bacteria are resistant to antibiotics, it can be very difficult or impossible to treat the infections
they cause

Agree 125

(87.4)

87

(69.0)

212

(78.8)

Disagree 18

(12.6)

39

(31.0)

57

(21.2)

Bacteria which are resistant to antibiotics can be spread from person to person Agree 122

(85.3)

100

(79.4)

222

(82.5)

Disagree 21

(14.7)

26

(20.6)

47

(17.5)

Antibiotic-resistant infections could make medical procedures like surgery and cancer treatment
much more dangerous

Agree 135

(94.4)

111

(88.1)

246

(91.4)

Disagree 8 (5.6) 15

(11.9)

23

(8.6)

 

Belief of healthcare professionals on antibiotic use

Despite the majorities of healthcare professionals (82.5%) believed that doctors should only prescribe
antibiotics when they are needed, only 63.6% of healthcare professionals disagreed on the better use of
antibiotics usage without prescription. In addition, 90% of respondents disagreed on antibiotic usage for
ear infection; however, 36.4% of them agreed on their use for common cold. More than 60% (range 63.6%
to 91.1%) of healthcare professionals on antibiotic use had correct beliefs but with some inconsistent
response (Table 5).
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Table 5: Belief of healthcare professionals on antibiotic use in East Wollega, western Ethiopia, from May to June, 2017

Belief Questions Response NRH WURH Total

Doctors should only prescribe antibiotics when they are needed  Agree 119

(83.2)

103

(81.7)

222

(82.5)

Disagree 24

(16.8)

23

(18.3)

47

(17.5)

Since most antibiotics are widely used, safe and important drugs they had better be given without

prescription  

Agree 14 (9.8) 84

(66.7)

98

(36.4)

Disagree

  

129

(90.2)

42

(33.3)

171

(63.6)

Common colds are cured more quickly with antibiotics   Agree 17

(11.9)

81

(64.3)

98

(36.4)

Disagree  126

(88.1)

45

(35.7)

171

(63.6)

Ear infections in children 3–6 years old almost always require antibiotics  Agree 3 (2.1) 21

(16.7)

24 (8.9)

Disagree  140

(97.9)

105

(83.3)

245

(91.1)

 

Belief of healthcare professionals on global, local, and individual impacts of AMR

Majorities of the healthcare professionals (97%) forwarded an appropriate belief towards the global
pandemic nature of resistance. However, they had mixed belief towards who will be affected by AMR.
Most healthcare professionals (83.3%) agreed with the statement ‘antibiotic resistance is an issue in
other countries but not our local settings’. Similarly, 55.4% agreed with the question ‘antibiotic resistance
is only a problem for people who take antibiotics regularly’. However, 66.9% of them responded as
‘antibiotic resistance is an issue that could affect them or their family’. A wider range of mixed responses
(16.7% to 97%) was reported towards the global, local, and individual level impacts of AMR (Table 6).

Table 6: Belief of healthcare professionals on global, local, and individual level impacts of AMR in East Wollega, western Ethiopia, from May to June,

2017



Page 12/25

Belief Questions Response NRH WURH Total

Antibiotic resistance is one of the biggest problems the world faces  Agree 139 (97.2) 122 (96.8) 261 (97.0)

Disagree 4 (2.8) 4 (3.2) 8 (3.0)

Antibiotic resistance is an issue in other countries but not here Agree 111 (77.6) 113 (89.7) 224 (83.3)

Disagree  32 (22.4) 13 (10.3) 45 (16.7)

Antibiotic resistance is an issue that could affect me or my family Agree 74 (51.7) 106 (84.1) 180 (66.9)

Disagree 69 (48.3) 20 (15.9) 89 (33.1)

Antibiotic resistance is only a problem for people who take antibiotics regularly  Agree 59 (41.3) 90 (71.4) 149 (55.4)

Disagree  84 (58.7) 36 (28.6) 120 (44.6)

 

Knowledge and belief scores of healthcare professionals

The mean knowledge score of healthcare professionals on AMR was 36.6+11.61 which was ranged from
23 to 83 and the median score was 35. Forty eight percent of healthcare professionals had knowledge
above the median score which was a poor score. Similarly, the mean belief score of healthcare
professionals on AMR was 28.7+6.88 which was ranged from 13 to 49 and the median score was 29.
Nearly 45% of healthcare professionals had poor belief score. A correlation test between knowledge and
belief scores showed that there was a signi�cant negative correlation (r = 0.551, p=0.01) (Table 7).

Table 7: Percentage of healthcare professionals with good knowledge and belief score in East Wollega, western Ethiopia, from May to June, 2017

Variables Number Percent

 

Knowledge

Knowledge Score< 35 139 51.7

Knowledge Score > 35 130 48.3

Mean score 36.6+11.61

Median score (range)  35.0 (23.0-83.0)

 

Belief

Belief Score < 29  149 53.2

Belief Score > 29 120 46.8

Mean score 28.7±6.88

Median score (range)  29 (13-47)

Correlation Test  Rho (r)= 0.551, P = 0.01
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Factors affecting good knowledge score

Hospital setting (adjusted odds ratio (AOR): 4.65; 95% con�dence interval (CI): 2.39-9.06; P < 0.001) had
signi�cant independent association with good knowledge score while having no training had a poor
knowledge score (AOR: 0.43; 95% CI: 0.23-0.83; P < 0.05) (Table 8).

Table 8: Factors associated with good knowledge score on antimicrobial resistance among healthcare professionals in East Wollega, western

Ethiopia, from May to June, 2017

Variables Crude OR [95% CI] Adjusted OR [95% CI]

Age groups (in years)  20-30 0.30 [0.12-0.73]** 0.54 [0.19-1.51]

31-40 0.65 [0.26-1.63] 0.88 [0.31-2.53]

>41 1  1

Hospital setting  NRH  6.93 [4.06-11.85]*** 4.65 [2.31-9.06]***

WURH 1 1

Field of study Midwife 0.79 [0.30-2.15] 1.61 [0.48-5.41]

Physician 0.42 [0.19-0.92]* 0.82 [0.31-2.19]

Nurse 0.48 [0.23-1.02] 1.08 [0.43-2.74]

Pharmacy 0.29 [0.11-0.76]* 0.45 [0.15-1.34]

Health Officer 1 1

Level of education Diploma 0.38 [0.04-3.69] 0.32 [0.03-3.86]

Degree 0.18 [0.02-1.58] 0.40 [0.04-4.18]

Masters 0.30 [0.03-2.97] 0.28 [0.02-3.12]

PhD 1 1

Training  Yes 1 1

No 0.21 [0.13-0.36]*** 0.43 [0.23-0.82]*

Where*, P < 0.05; **, P < 0.01; and ***, P < 0.001.

 

Factors affecting good belief score
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Training (AOR: 0.13; 95% CI: 0.06-0.25; P < 0.001) and hospital setting (AOR: 3.62; 95% CI: 1.76-7.44; P <
0.001) had signi�cant independent association with good belief score (Table 9).

Table 9: Factors associated with good belief score on antimicrobial resistance among healthcare professionals in East Wollega, western Ethiopia,

from May to June, 2017

Variables Crude OR [95% CI] Adjusted OR [95% CI]

Sex Male 0.52 [0.32-0.86]* 0.77 [0.38-1.55]

Female  1 1

 

 

Field of study 

Midwife 3.33 [1.21-9.16]* 0.99 [0.25-3.85]

Physician 1.25 [0.45-3.45] 0.37 [0.12-1.17]

Nurse 0.60 [0.26-1.39] 0.89 [0.30-2.62]

Pharmacy 1.08 [0.49-2.41] 0.54 [0.15-1.87]

Health Officer 1 1

Training   Yes 1 1

No  0.08 [0.04-0.14]*** 0.13 [0.06-0.25]***

Hospital setting  NRH  8.03 [4.65-13.88]*** 3.62 [1.76-7.44]***

WURH  1 1

Age groups (in years) 20-30 0.26 [0.10-0.67]** 0.62 [0.19-2.06]

31-40 0.44 [0.16-1.19] 0.71 [0.21-2.44]

>41  1 1

Level of education Diploma 0.51 [0.05-5.00] 0.25 [0.02-3.77]

Degree 0.21 [0.2-1.85] 0.35 [0.03-4.09]

Masters 0.30 [0.03-2.97] 0.18 [0.01-2.32]

PhD 1 1

Where *, P < 0.05; **, P < 0.01; and ***, P < 0.001.

Discussion
The current study showed that above half of healthcare professionals (51.7%) had good knowledge
scores. A comparable response is reported in some other studies conducted in Dire Dawa [12], Addis
Ababa [15], and Jordan [16]. If applicable, these �ndings are hopefully as better knowledge and may be
correlated well with better health practices. Similar to other �ndings, level of knowledge of the study
participants was insigni�cantly associated (P > 0.05) with sex [11], age groups, education, and experience
of having training about AMR [12].

Unlike to the present study, however, different studies had found a statistically signi�cant association
between sex [12], age groups [11, 12], and experience of having medical training with good knowledge
score [11]. This discrepancy may be due to sample size and statistical method difference.
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Regarding training, unlike to this study, one survey on junior doctors reported that training did not appear
to be associated with a better awareness of antibiotic resistance [17]. However, another survey of internal
medicine junior and senior doctors found that previous personal experience with resistance was the best
predictor of a better recognition of the problem of antibiotic resistance in practice [18].

In this study, differences in the knowledge among healthcare professionals �eld of studies were found in
contrast to the reports in Addis Ababa and Jordan [15, 16]. In the current study, the crude odds ratio report
showed that the health care pharmacist and physicians were found to have poor knowledge score. Given
the high patient load in the low income country perspective, most of the physicians were busy in most
circumstances in our settings. Therefore, they might have poor focus to respond to the questions. The
issue with the pharmacist will further have another face. Most of them in the practice were graduates of
the pro�t based private institutions with less focus on the quality of education. Due to this the federal
government o�cially closed all extension programs in health sciences since 2017. Equivocally this is
also true for the nurses. To our context, the difference among them might be because of the fact that the
pharmacists were excluded from the clinical care where multiple peer learning’s might have some role. All
this and other issues might have contributed for the discrepancy. Fortunately the difference had
disappeared in the multivariable association test. In contrast to our study, one survey in Dire Dawa,
eastern Ethiopia, found signi�cantly different (P = 0.004) knowledge score among pharmacists, health
o�cers, nurses, laboratory technologists and midwives. Other studies in India reported that nurses and
pharmacists had better knowledge about antibiotic effectiveness than other paramedical staffs [11].
Statistically signi�cant difference was also observed between physicians and nurses in some aspects of
knowledge and beliefs on one report from Bahir Dar, northern Ethiopia [10].

In addition, the study participants had better knowledge about the contributing factors of resistance and
resistance management techniques with an overall good knowledge score (median score < 35) for 51.7%
of the participants. Similarly, 53.2% of the study participants had a good belief score (median score < 29).
However, a mixed response is also noted. Unlike the Jordan and the central Ethiopian studies [15, 16],
health professionals in our study forwarded a mixed belief towards the global, local, and individual level
impacts of AMR. Furthermore, a multivariable binary logistic regression analysis for the dichotomized
belief score revealed a signi�cant association with good belief score among NRH staffs (AOR: 3.62; 95%
CI: 1.76–7.44; P < 0.001) (Table 9). This might be supported by the fact that about 81% of them had
training experiences (Table 1).

The current �ndings might justify the necessity of more regular in-service training schedules that can
address all healthcare settings. Therefore, all healthcare professionals should have up-to-date
information on the epidemiology and impact of AMR as well as when to use or not to use antibiotics so
as to decrease the selection of new AMR. Particularly practical skills on the use of antibiotics for upper
respiratory infections are very important as per our country context in general [19, 20].

In the present study, the belief of the study participants had no statistically signi�cant association with
sex, age groups, level of education and �eld of study or profession type. Like in the knowledge score,
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respondents without trainings on antimicrobial resistance had a statistically signi�cant good belief score
in multivariable binary logistic regression analysis (AOR: 0.13; 95% CI: 0.06–0.25; P < 0.001) than those
who took trainings. In contrast to this, one survey on junior doctors reported that training did not appear
to be associated with a better awareness of antibiotic resistance [17]. Similar to our study, another survey
of internal medicine junior and senior doctors found that previous personal experience with resistance
was the best predictor of a better recognition of the problem of antibiotic resistance in practice [18]. All
this indicates that more regular and improved training methods should be actively promoted. Similarly,
NRH staffs had a signi�cantly higher knowledge score (AOR: 4.65; 95% CI: 2.39–9.06; P < 0.001)
compared with those who are working in WURH. This may be attributed to the fact that health
professionals in NRH had more training opportunities than WURH (Table 1). This was further supported
with the good belief score of NRH staffs as compared to WURH (AOR: 3.62; 95% CI: 1.76–7.44; P < 0.001).
In addition, the two hospitals were different in terms of their service years. The NRH has been established
since 1932. However, the WURH was only in its �rst year of service during the data collection period.
Therefore, this might also contribute to the difference in the response variability of the healthcare
professionals among the two hospitals.

To our knowledge, our multi-centered study of health professionals from all disciplines and specialties in
East Wollega Zone of two hospitals provides a unique and comprehensive assessment that had not been
yet performed in our country. However, our study had some limitations. The data collection tool lacks
proper adaptation to the setting context. As a result some variables were missed and thus challenges in
the interpretation of results were apparent. There is a possibility that respondents gave socially desirable
answers. Administering the questionnaire between two hospitals in different time periods might affect in
the communication of the results, and all these might limit the comparability of the results.

Conclusions
Overall, this study revealed that there was good awareness of the risk factors and control measures of
antimicrobial resistance among the different disciplines. However, a wide range of mixed belief was
reported on the de�nition, the indication of antibiotic use, and the global, local, and individual impacts of
antimicrobial resistance. Hospital setting and prior training experience on antimicrobial resistance were
independently associated with good belief and knowledge scores. In line with the higher percentage of
professionals with training, healthcare professionals in Nekemte Referral Hospital had signi�cantly
higher knowledge score than in Wollega University Referral Hospital. Therefore, this implies that regular
comprehensive educational training programs on antimicrobial resistance are desirable for both hospital
staffs to decrease the future risk of antimicrobial resistance.

Abbreviations
AMR: antimicrobial resistance; NRH: Nekemte Referral Hospital; OR: odds ratio; SPSS: statistical package
for social sciences; and WURH: Wollega University Referral Hospital.
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Figure 1

Perception of healthcare professionals on wrong use of antibiotics in East Wollega, western Ethiopia,
from May to June, 2017. NRH, Nekemte Referral Hospital; and WURH, Wollega University Referral
Hospital.
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Figure 2

Reasons on wrong use of antibiotics among healthcare professionals in East Wollega, western Ethiopia,
from May to June, 2017. NRH, Nekemte Referral Hospital; and WURH, Wollega University Referral
Hospital.
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Figure 3

Awareness of resistance as the current challenging problem of antibiotic use among healthcare
professionals in East Wollega, western Ethiopia, from May to June, 2017. NRH, Nekemte Referral
Hospital; and WURH, Wollega University Referral Hospital.
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Figure 4

Exposure status to the concept of antimicrobial resistance among healthcare professionals in East
Wollega, western Ethiopia, from May to June, 2017. NRH, Nekemte Referral Hospital; and WURH, Wollega
University Referral Hospital.
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Figure 5

Source of information on antimicrobial resistance among healthcare professionals in East Wollega,
western Ethiopia, from May to June, 2017. NRH, Nekemte Referral Hospital; and WURH, Wollega
University Referral Hospital.


