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Abstract

Introduction: Human brucellosis is a widespread zoonosis of serious public health
consequences. The infection is transmitted from animal to human through direct contact with
infected animals or consumption of infected, unpasteurized animal milk. Being a disease with
wide and non-specific clinical manifestations, a case of brucellosis can be detected only if the
treating health care professional is aware of the disease and keeps a high rate of suspicion
when dealing with suspected cases. We surveyed to find the extent of awareness about

Human brucellosis in healthcare professionals in Gujarat, India.

Methodology: An online survey was conducted after approval from the Institutional
Research Ethics committee through Google form. The survey questionnaire had a list of skills
and faculty were asked to share their perceptions and practices on the Likert scale about
teaching, learning, and assessment of microbiology skills. Few open-ended questions were

also asked.

A cross-sectional study was conducted among healthcare professionals from December 2020
to May 2021 using a self-administrated questionnaire. This study included healthcare
professionals including AYUSH practicing in Gujarat. A validated questionnaire consisting
of 23 items was administered to assess the knowledge of professionals toward suspecting,
diagnosing, preventing, and managing a case of brucellosis. Both physical and Google forms
were used to collect data. Data were analyzed using Statistical Package for the Social

Sciences (SPSS) program, IBM version 22.



Result: Sixty-nine healthcare professionals responded to the questionnaire. The findings of
the study showed overall good awareness about brucellosis with a higher rate of knowledge
in allopathic healthcare professionals and nurses in comparison to AYUSH doctors. Nearly
50% of respondents did not know the treatment as well as the preventive potential of human

brucellosis.

Conclusion: The current study suggests a need for creating more awareness in the healthcare
professional, particularly AYUSH practitioners about brucellosis for better management and

prevention.
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Introduction

Brucellosis is one of the major zoonosis that affects health and the economy in many parts of
the world. According to the World Health Organization 500,000 to 12,500,000 human cases
occur globally every year. (1,2,3) Brucellosis is rarely focused on by health systems and is
considered a neglected zoonosis by the World Health Organization (WHO) and World
Organisation for Animal Health (OIE) (4,5). The problem is compounded by the lack of
national surveillance programs, laboratory facilities and reliable data in endemic areas.
(1,4,5)

India is the world's leading milk producer, the primary occupation in the villages is
agriculture and cattle rearing. Thus the prevalence of brucellosis is expected to be high. In
India, direct contact of man and animal is common, due to cattle rearing and occupational
groups like veterinarian and dairy workers along with consumption of unpasteurized milk or

milk products. (6)



Most of the cases of infections by Brucella arise from, poor hygienic conditions, the presence
of the disease — producing factors around the animals, or the environment contaminated by
their discharges and practices that expose humans to infected animals can crucially increase
the risk the disease in humans.(8) Clinically, human disease is characterized by fever, fatigue,
sweating, joint pain, headache, loss of appetite, muscular pain, lumbar pain, weight loss, and

arthritis (9,10) and is often misdiagnosed as other febrile conditions (11,12).

The true incidence of brucellosis may be higher than the reported incidence due to
misdiagnosis and under-reporting. The knowledge and awareness about human brucellosis in
healthcare providers will help to predict and estimate accurately the true incidence of
brucellosis. (13) So, the main objective was to study the awareness about human brucellosis
in healthcare professional in Gujarat, India. In this study, we assessed the knowledge of
professionals toward suspecting, diagnosing, prevention and management of a case of

brucellosis, which in turn will improve the care level of the disease in humans.
Materials and methods
Questionnaire and Data collection

A cross-sectional survey was conducted in the year 2020-21 after approval from the
Institutional Research Ethics committee of HM Patel Centre for Medical Care and Education
(vide letter no.62) This survey was conducted by use of physical forms as well as through

Google form (https://docs.google.com/forms/d/IEYT69HaclUeel-6MXC -

ICIXtdwDO0J1oxcHTIiFEKo/edit?chromeless=1) The link to the survey titled “To study the

awareness about Human Brucellosis in health care professional in India” was shared with
various health care professionals working in India/Gujarat state, both in government setup as
well as in private setup either through personal or group mails. The overall goal and
objectives of the survey along with the invitation to fill the form were sent in the forwarding

mail. When physical forms were used, consent was taken after a telephonic conversation with


https://docs.google.com/forms/d/1EYT69Hac1Uee1-6MXC_-ICIXtdwD0J1oxcHTIiFEKo/edit?chromeless=1
https://docs.google.com/forms/d/1EYT69Hac1Uee1-6MXC_-ICIXtdwD0J1oxcHTIiFEKo/edit?chromeless=1

the health care professionals. The survey questionnaire was designed by a microbiology
subject expert with inputs from clinicians and community health experts. The questionnaire

was validated by five other subject and medical education experts.

The survey questionnaire had three sections and consisted of 19 questions. Section 1
contained general instruction and stated the voluntary nature of the survey. Section Il sought
relevant personal & demographic information like gender, qualification [Allopathic
(graduate/postgraduate), AYUSH (ayurvedic, homeopathic, Unani, Siddha) and Nursing),
years of experience, working in government or private set up. Section Il had specific
questions to assess the level of awareness in health care professionals. The aspects of
awareness that were included in the questions were basic microbiological knowledge of the
organism associated with human brucellosis and the source from where this knowledge has
been gained. A major focus of the questions was on assessing the knowledge about modes of
transmission of the disease, risk and predisposing factors associated with disease acquisition,
laboratory diagnosis, treatment, prevention and control. Response to the majority of questions
were in Yes/No/ Don’t know format and responses were selected by the participants from the
options given and only three questions had multiple options with specific answers to choose
from. Four questions were having a sub-question where participants were expected to give
details if they had chosen “yes” as the answer eg if a participant said, Brucella is a

preventable disease, then they had to write how they think it can be prevented.
Data Analysis

Questionnaire responses were collected, and entered into an Excel sheet. The responses were
analysed using Statistical Package for the Social Sciences (SPSS) program, IBM version 22.
Descriptive analysis was carried out. Percentages, frequencies and cross-table analysis were

used for numerical variables.

Result



Sixty-nine healthcare professionals from India responded to the questionnaire. The years of
experience of participants were ranged from just graduated to 45 years of working in health
care with a mean of 8 years. Among the respondents, 31 (44.93%) were male and 38 (55.07
%) were females. Participants who had different qualifications are shown in Table 1 and

maximum i.e 31 (44.92%) were from, Allopathic System of medicine.

The overall level of awareness:

Overall 66/69 (95.65%) respondents had heard about brucellosis, this was 100% for

allopathic practitioners and only 89% for AYUSH practitioners.

Newspaper and media, as a source of information were reported by 62% of participants,
while academic gatherings like conferences/ workshops/CMEs were reported by 52%

participants only.

When asked about brucellosis being a disease of animals, out of 69, there were 29 (42%)
participants who knew about the correct answer, 35(51%) participants knew that brucellosis
is a disease of “Both” (Animal and Human beings). On asking if a Human being is infected
by coming in contact with the infected animal or animal products, 62 (98%) participants gave
the right response. Total 58 (84%) participants knew about brucellosis being an occupational

hazard for some professions.

A total of 91% of participants had good knowledge about the aetiological cause and 67%
knew about the ways of transmission. A maximum of, 8 (42%) Medical specialists come
across a patient of human brucellosis in their practices with only 2 (16%) medical graduates
(MBBS) reporting to come across these patients in practices. This was 21% and 26% in
AYUSH and Nursing practitioners. Knowledge about basic microbiology of disease was
good in MBBS and Specialist, but poor in AYUSH and nurses. All participants had an overall

poor knowledge about clinical manifestations of the disease, ranging from 16% in MBBS to



74% in nurses. When asked, if brucellosis was easy to diagnose, overall 59% of participants
said, “Yes”. Of these, the maximum was among medical specialists (74%) and the minimum
among nurses (32%). The knowledge of specific diagnostic tests available was the poorest in
AYUSH practitioners (26%) Though the majority of the respondents (80-100%) except
nurses (68%) said, the disease was easily treatable, treatment modalities were known only to

21-37% of them. Only 26 (38%) knew the disease can be prevented.

The results showed that 77% of participants had mentioned the professions associated with
risks of brucellosis, 51% mentioned the diagnostic test available for human brucellosis, only
36% knew the treatments available for the disease. Thus, most of the participants except
nurses (32%) knew the disease can be easily diagnosed and treated but knowledge about the
complete cure, preventive potential and availability of a vaccine was poor (33%) except in

nurses (95%).

The level of knowledge regarding brucellosis significantly differed with gender and different
job position, where males had overall good knowledge than females. The majority of the
participants had graduated to 21 years of working in health care. Freshers and graduates have
good knowledge and information about human brucellosis.

Awareness level in practitioners from different healthcare systems common in India

All medical Graduates (MBBS) had heard about the disease and are being taught of them in
the curriculum. They knew the disease can be easily diagnosed (67%) and treated (100%) but

they don’t come across many patients of brucellosis in practices (16%) and knowledge about

symptoms, complete cure, and prevention was poor (16%).

All Medical specialists had also heard about the disease and had good exposure to the disease
in conferences and CME (84%). Only 37% knew that disease has non-specific signs and

symptoms that can be confused with many other commonly seen diseases in man.



Among AYUSH practitioners, only 89% knew about the disease and 64% said they have read
about brucellosis during their studies. Only 58 and 47% had read about Brucella in
newspapers and 47% discussed it in different platforms like conferences/ workshops/CMEs
or discussed it with a colleague, 21% come across the patients with Brucella and 68% feel
the disease can be easily diagnosed. The knowledge about disease cure, prevention and the

vaccine was poor (32%)

Among nurses, 95% had heard about Brucella but only 53% read about the disease during
studies. 21-57% had exposure to media, conference CME and interaction with friends as a
source of information about brucella. Their knowledge about disease clinical manifestation,
treatment and prevention including vaccination was good (53-95%) in comparison to other

professionals.

Discussion

The main objective of this study was to find the level of awareness about human brucellosis
in health care providers. In our study all participants with the qualification from the
Allopathic system of medicine, and Nursing had heard about brucellosis and most of them
read about brucellosis as a part of the UG/PG curriculum. More than half of the participants
had read about the disease in newspapers other media and academic gatherings like

conferences, workshops, and CMEs.

The results have shown the difference in the level of knowledge of brucellosis amongst
different types of health care practitioners. The key finding of our study is the presence of a
good amount of awareness in graduates & post graduates from the Allopathic system and
nurses when compared with graduates from alternative systems of health i.e.
AYUSH(Ayurveda, Unani, Siddha, Homeopathy). Similar to our findings, a good level of
knowledge among physicians has been reported in a similar study conducted by Sahari MAM

et.al. on primary healthcare physicians' knowledge and practice on brucellosis; its prevention,



diagnosis, and treatment from Saudi Arabia. (14) Fahad Nasser Ali et.al. reported that only
55% of healthcare physicians, in their study had high knowledge of brucellosis. (15) In
contrast to this, a study from Tanzania (16) showed insufficient knowledge among medical
practitioners. A survey on the information of physicians in the health center in Shiraz about
infectious diseases (Tuberculosis, Brucella, typhoid fever, and dysentery) (17) reported that
the knowledge of physicians about these infectious diseases including brucellosis was at an
unacceptable level. In a systematic review including studies conducted in Asia and Africa, it
was found that there was insufficient knowledge about brucellosis, but these studies were

conducted on the general population and not on medical staff (18).

In the present study, 26% of the respondent had reported coming across patients with
brucellosis, they don’t diagnose or treat brucellosis cases frequently, thus most healthcare
practitioners had limited knowledge of brucellosis diagnostic tests (51%), treatment (36%),

and prevention (59%) in humans.

Similar to our findings, Manners etal found that general practitioner physicians, especially
those belonging to the governmental sector, are more in contact with brucellosis patients than
specialist physicians.(19) Generally, specialist physicians are involved when complications of
the disease occur. (20) In our study, less than 50% of nursing participants knew the basic
diagnostic test, treatments, and associated risk of brucellosis. The respondents from AYUSH
practice also had limited knowledge of brucellosis diagnostic tests and treatments. Nurses
don’t directly deal with patients diagnosis and treatment but they play the role of community
health officer, and come into direct contact with the community. Similarly though AYUSH
practitioners are not permitted to practice the allopathic system of diagnosis & treatment, they
form the healthcare provider of first contact in the rural community. Thus must be aware of
common zoonotic diseases and associated risk factors, so that they can suspect such cases and

refer timely to prevent disease complications.



According to WHO, the general public, especially those belonging to endemic areas, has to
be made aware of the danger to health and the economic importance of zoonoses and food-
borne diseases (20). Health care providers like AYUSH and nurses, can educate community

people about these diseases and spread awareness.

Conclusion

The published literature on awareness about brucellosis is less and the findings of our study
are variable. The majority of participants though had heard about brucellosis but were not
well informed about clinical manifestation, treatments and prevention. Most health workers
or doctors do not come across or suspect, investigate or diagnose these important and
endemic zoonotic diseases. There is a need to generate awareness about the disease in
newspapers and other media, academic gatherings like conferences/ workshops/CMEs for
healthcare professionals and also conduct community education programs. This will provide
the required knowledge to help in timely suspecting, diagnosing, treatment and prevention of

human brucellosis in the community.

References

1. Muhammad Z.K. An Overview of Brucellosis in Cattle and Humans, and its Serological
and Molecular Diagnosis in Control Strategies. Trop. Med. Infect. Dis. 2018, 3: 65.

2. Godfroid J, Al Dahouk S, Pappas G, et al. A “One Health” surveillance and control of
brucellosis in developing countries: moving away from improvisation. Comp Immunol
Microbiol Infect Dis. 2013 ;36(3):241-248.

3. Noah C. Hull, Brant A. Schumaker. Comparisons of brucellosis between human and

veterinary medicine. Infection Ecology & epidemiology. 2018;8:1500846.



10.

11.

12.

13.

Franc KA, Krecek RC, Hasler BN, Arenas-Gamboa AM. Brucellosis remains a neglected
disease in the developing world: a call for interdisciplinary action. BMC Public Health.
2018;18:125.

World Animal Health Organization. Fourth international meeting on the control of
neglected zoonotic diseases: from advocacy to action, Geneva, 2014.

Food and Agriculture Organization of the United Nations. Dairy and dairy products. In:
OECD-FAO agricultural outlook 2018-2027. Rome- Food and Agriculture Organization

of the United Nations, 2018:163-174.

Singh SP, Parikh SS, Sero-prevalence of human brucellosis in high risk population of

Anand District. International Journal of Research in Medicine. 2014:3(1):36-38.

Hegazy YM, Moawad A, Osman S, Ridler A, Guitian J. Ruminant Brucellosis in the Kafr
El Sheikh Governorate of the Nile Delta, Egypt: Prevalence of a Neglected Zoonosis.
PLoS Negl Trop Dis. 2011;5(1):944.

Franco MP, Mulder M, Gilman RH, Smits HL. Human brucellosis. Lancet Infect Dis.
2007;7(12):775-86.

Dean AS, Crump L, Greter H, Hattendorf J, Schelling E, Zinsstag J.Clinical
Manifestations of Human Brucellosis: A Systematic Review and Meta-Analysis. PL0S
Negl Trop Dis. 2012;6(12):1929.

Bax HI, van Veelen MLC, Gyssens IC, Rietveld AP. Brucellosis, an uncommon and
frequently delayed diagnosis. Neth J Med. 2007;65(9):352-5.

Halliday JEB, Allan KJ, Ekwem D, Cleaveland S, Kazwala RR, Crump JA. Endemic
zoonoses in the tropics: a public health problem hiding in plain sight. Vet Rec.
2015;176(9):220-5.

Smith HL, Kadri SM. Brucellosis in India: a deceptive infectious disease. Indian J Med

Res 2005; 122:375-84.



14. Sahhari MAM, Suhluli YS H &Jerb FK. Primary healthcare physicians' knowledge and
practice on brucellosis; its prevention, diagnosis, and treatment. Int J Med Dev Ctries.
2019;3 (7):577-80.

15. Fahad Nasser Ali Alnahari et al, Primary health care physicians and their knowledge and
practice on brucellosis; its prevention, diagnosis, and treatment: a cross-sectional study.
International Journal of Medicine in Developing Countries, 2019;3(12):1094-1097.

16. John K, Kazwala R, Mfinanga GS. Knowledge of causes, clinical features, and diagnosis
of commonzoonoses among medical practitioners in Tanzania. BMC Infect Dis.
2008;8:162.

17.Kassraian L, Sadeghi Hassan Abadi A. A survey on information of physicians in health
center in Shiraz about infectious diseases (Tuberculosis, Brucella, typhoid fever,
dysentery) 1999. Iran J Med Educ. 2000;1(2):38-42.

18.Zhang N, Zhou H, Huang DS, Guan P. Brucellosis awareness and knowledge in
communities worldwide: A systematic review and meta-analysis of 79 observational
studies. PLoS Negl Trop Dis. 2019;13(5):0007366.

19. Mammeri Adel, Survey on Therapeutic Protocols of Human Brucellosis Prescribed By
Urban and Rural Physicians and Persistence Risk Factors in the Governorate of Biskra,
Algeria, J Pharm Chem Biol Sci, D; 2018; 5(4):437-448.

20. World Health Organization (W.H.O). Brucellosis in humans and animals. Produced by the
World Health Organization in collaboration with the Food and Agriculture Organization
of the United Nations and World Organisation for Animal Health. WHO Library

Cataloguing-in-Publication Data 2006; p 102.



Table 1: Qualification of the participants

Table 2: Awareness level of different health care professional about human brucellosis (n=69)

SEX
S_y_stem of . Male Female Total
Medicine Studied
Allopathic - 12
Graduate 7 (58%) | 5 (42%)
(17.39 %)
Allopathic —Post 19
Graduate 13 (68%) = 6(32%)
(27.54 %)
AYUSH 19
7(37%) | 12 (63%)
(27.54 %)
Nursing 19
4 (21%) | 15 (79%)
(27.54 %)
Total 69
31 (45%) | 38 (55%)
(100%)

Sr
No

Correct Response Received

Question

Response
Options

MBBS
(12)

MBBS,
Specialist
(surgical/
medical)

(19)

Ayush-
Ayurvede/Homeopathy/
any other (19)

Nursing
(19)




Source of information

H h t
tha";_ you Eard ""Ill’ou_ | YesiNo 17(89%) 18(95%)
e disease brucellosis? 12 (100%) | 19 (100%)
I have read about the
disease during my 0 0 0 0
undergraduate Yes/No 12 (100%) | 19 (100%) 13 (64%) 10 (53%)
/postgraduate studies
I have read about the
disease in newspapers/ Yes/No 11(57%)
any other media 6 (50%) | 15(79%) 11 (58%)
I have learned about the
disease through
academic gatherings Yes/No 4 (21%)
like conferences/ 7(58%) | 16 (84%) 9 (47%)
workshops/CMEs
I have learnt about the
disease through
. . ; Yes/N 4 (33% 14 (74% 42% 47%
interaction with es/No (33%) (74%) 8 (42%) 9 (47%)
colleague
| often across patients
with Brucellosis and
thus, know about the Yes/No | 2(16%) | 8 (42%) 4 (21%) 5(26%)
disease
Awareness about Clinical and Microbiological details
Brucellosis is primarily
adisease ofanimals |y N0 |15 (10096) | 19 (100%) 15 (79%) 14 (74%)
like cattle, sheep, goat,
etc..
() Human
beings
Brucellosis is a disease | () Animals
ofom- () Both 11 (83%) | 13 (68%) 10 (53%) 1 (5%)
() None
() Don’t

know




() Virus

() Bacteria
The disease is caused ~ |() Parasite
9 12 (100% 18 (95% 15 (79% 18 (95%
by infection witha-- | () Fungus (100%) (95%) (79%) (95%)
() If any
others, please
specify
() Ingestion
() Inhalation
The common ways by | () Coming in
which the disease gets | contact with
10 |transmitted to human | infected 8 (67%) | 12 (63%) 12 (63%) 14 (74%)
beings are (tick as many |material
as applicable) () All of the
above routes
() None of
the above
The Human being is
infected by coming in
Yes/No/Don’t
11 |contact with the krfjw OO 12 (100%) | 16 (84%) 17 (89%) 17 (89%)
infected Animal or
Animal products.
This disease is an ,
12 |occupational hazard for :rfgv/iw Dontl 15 (100w) | 17 (89%) 15 (79%) 14 (74%)
some professions
Give some example of
the professions that are
13 | highly associated with | Openended | 11 (83%) | 18 (95%) 15 (79%) 9 (47%)
the risk of encountering
brucellosis
A human being
suffering from this
14 |disease has very Yes/No | 5(42%) | 10 (53%) 7 (37%) 11(57%)
specific clinical
manifestation and can
be easily suspected
A human being
suffering from this
15 |disease can have signs Yes/No 2(16%) 7 (37%) 6 (32%) 14 (74%)

and symptoms that can
be confused with many
other commonly seen




diseases in Man

Awareness about disease diagn

osis, treatment and prevention

The brucellosis disease

16 Yes/No 8 (67% 14 (74% 13 (68% 6 (32%
can be easily diagnosed (67%) (74%) (68%) (32%)
Kindly mention the

17 |diagnostic test available | Open ended | 8 (67%) 15 (79%) 5(26%) 7 (37%)
for the disease

1g | e disease can be YesiNo |12 (100%)| 16 (84%) 14 (74%) 13 (68%)
easily treated
Kindly mention the

19 |basic treatment Openended | 7 (37%) 7 (37%) 4 (21%) 7 (37%)
modality available

gg | Treatment, complete YesiNo | 2 (16%) 0 6 (32%) 10 (53%)
cure is possible

g1 | The disease can be YesiNo | 2 (16%) 0 6 (32%) 18 (95%)
easily prevented
If Yes mention the

22 Openended | 9 (75% 13(68% 10(53% 9(47%
prevention methods P (75%) (68%) (53%) (47%)
Vaccine is available to ,

23 |prevent Brucellosis in A /No/DAQ! 2 (16%) 0 6 (32%) 15 (79%)

human beings

know




