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Abstract: Background ― In some Kazakhstan regions, the epidemic situation on brucellosis remains tense, despite the observed trend to
decrease in the incidence: 5.5 per 100,000 population by 2018 vs. 6.2 in 2017.
The article aims at presenting the steps of preparing the brucellosis questionnaire to identify infection risk factors.
Methods ― A questionnaire is developed based on the Health Belief Model to arrange interviews among the adult population of the
Aktobe region. Stages of the drafting process included: 1) review of relevant literature sources; 2) assessment of the target audience to
calculate N (number of interviewees); 3) development of the questionnaire itself; 4) testing the tool in focus-groups; 5) validation through
Cronbach’s alpha (α) calculation to reach the internal consistency of the questionnaire; 6) final editing of the survey tool. The Cronbach’s
alpha was calculated using the item-analysis in the SPSS Modeler.v.25.
Results ― The designed questionnaire consisted of the three domains with twenty-two questions of the semi-closed type and underwent
testing in the focus-group of ninety-eight livestock owners. A preliminary analysis revealed five items with unsatisfactory mean values,
which were either modified or deleted so that the α resulted in 0.71 (moderately reliable). The adjusted tool eventually contained
seventeen items (questions).
Conclusion ― A simple design and adequate validation of the survey tool should facilitate information on population awareness of the
clinical symptoms and paths of brucellosis infection transmission. Data on accepted practice on caring for livestock in private households
across the region also become available for analysis owing to the presented questionnaire.
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Introduction
According to the World Health Organization (WHO), brucellosis
is referred to as one of the seven “neglected” zoonotic diseases,
notwithstanding that it is a severe public health problem due to
physical suffering and reduced work capacity of infected people.
Besides, the detection of brucellosis in humans involves the need
to dispose of livestock with the identified infection [1].
Increased incidence rates in human brucellosis are commonly
inherent to countries with developed livestock farming.
Reportedly, Central Asia countries show one of the highest global
incidence rates of brucellosis in humans [2]. According to data
from the Regional meeting of the Food and Agriculture
Organization of the United Nations (FAO), the list of twenty-five
countries with the highest incidence rates includes seven postSoviet states endemic for brucellosis. One hundred and sixteen
cases per one million of the population were recorded in
Kazakhstan in 2013, as FAO experts said [3]. Brucellosis is a
primary zoonotic infection in Kazakhstan. However, there are
limited data on its incidence in humans and animals. Moreover,

there is no detailed overview of the Kazakhstan brucellosis control
and eradication programs [4].
Brucellosis in humans is a zoonosis with variform clinical
symptoms that occurs throughout all the inhabited continents. In
humans, the disease is mainly caused by Brucella melitensis,
followed by B. suis, while B. abortus is considered the mildest type
of brucellosis. Infected domestic animals, especially cattle, sheep,
goats, and also wild animals, are a natural reservoir of microbes
and a source of infection. Specialists dealing with livestock are
being particularly vulnerable – veterinarians, farmers, and workers
of slaughterhouses and meat processing enterprises 5.
High-risk exposures imply working in specialized laboratories
and include: handling infected tissue without respiratory
protection, direct contact with infected blood and body fluids,
mucosal exposure to aerosolized Brucella organisms after an
aerosol-generating procedure, handling specimens on an open
bench, or being within 5 feet of this manipulation; having direct
skin contact with a culture; or being present in the laboratory
room during any procedure that might result in widespread
aerosolization of an isolate, etc. Low-risk exposures include being
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present in the operating or laboratory room without activities
qualifying as a high-risk exposure [6]. It has also been proven that
the disease cases are more likely to occur in groups that practice
dangerous social and cultural activities, such as consuming raw
blood and dairy products and slaughtering animals near the living
area of households 7.
Despite definite progress in preventing the disease, the
epidemic situation in some regions of Kazakhstan remains
unfavorable. Notwithstanding, a tendency to decrease in the
incidence rates emerged: 998 cases or 5.5 per 100 thousand of the
population recorded in 2018 compared to 1,104 (6.2) in 2017.
These data were taken from the "Analysis of the epizootic and
epidemic situation of brucellosis in the Republic of Kazakhstan by
2018 and tasks for 2019" prepared by the Kazakh National Center
of Public Health. In the Aktobe region, according to local official
reports, the corresponding index for 2018 was 2.4 (abs. 21), in
2017 – 2.8 (abs. 24). Private farm animals are the primary sources
of brucellosis in the country.
However, large-scale studies to identify risk factors for
brucellosis onset among the general population, including private
livestock owners, have not yet been conducted in Kazakhstan.
National researchers have not previously presented a
methodology for such studies. As the FAO brucellosis surveillance
experts emphasized in their guidelines, "...In any disease control or
eradication program, decisions have to be based on information. If
this information is faulty or biased, there is a greater likelihood
that incorrect decisions will be made." [8].
As known, the survey is the most cost-effective and the fastest
tool for determining needs and perceptions and the awareness of
the target audience. Based on developed questionnaires, analysts
can trace very noticeable differences depending on countries'
economic conditions in which these tools are in use. In highincome countries, computer-assisted interviews (CASI) and postal
and telephone surveys are in service, which provides better
confidentiality for the respondent, despite the relatively low
response rate (65% is considered acceptable). A direct interview is
the option of choice when some difficulties in obtaining and
interpreting information may occur. A personal interview provides
opportunities for better control, observation, and on-site
verification. Such interviews are often used in low/middle-income
countries, where there are many poorly educated people, or in
locales where social and cultural practices vary from the western
way of life [7, 9-11].
As to the models for designing a questionnaire, the two
approaches are the most popular. One of them is applying the
theory of planned behavior (TPB) developed by Aizen: “...friendly
attitude makes a person more attentive to recommendations
made by significant people from his surroundings.” *12+. The
second approach is in following the recommendations of Robert
de Wellis in his book "Scale development" based on the Health
Belief Model (HBM) 13. This approach has become more
prevalent in development of questionnaires to identify the
significance of risk factors and the target audience's awareness
concerning the studied problem.
Perfecting preventive measures in the Aktobe region first
requires revealing the public awareness of brucellosis symptoms
to rank human infection risk factors. Accomplishing this task calls
for designing an appropriate tool for interviewing the population.
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Thus, our purpose is to present the stages of development and
validation of a brucellosis questionnaire to identify risk factors for
infection in the adult population of the Aktobe region.
The following tasks are to be solved:
i) analyzing relevant sources to determine the target
audience of the survey and the method of developing
the questionnaire (model);
ii) designing a draft of the survey tool;
iii) validation and adjusting the tool by preliminary testing in
focus groups, with the Cronbach's alpha calculation.
Material and Methods
Study setting
The study was performed at the Department of Epidemiology
in West Kazakhstan Medical University together with specialists
from the National Center of Public Health of Kazakhstan.
The study's design and protocol were approved by the
University's IRB (No. 32/6, 09/06/2019). The work was carried out
under the STROBE observational research checklist. An informed
consent form was developed by the WHO recommendations. The
version of a questionnaire for testing in the focus group and the
informed consent form were drafted in two languages, Russian
and Kazakh, to provide a choice at an interviewee's request.
Consecutive stages of the work
1) Analysis of relevant literature sources. In total, 15
publications in the reviewed journals for the period 2015-2019
were analyzed on the risk factors and the surveys' findings, mainly
farmers and cattle owners. The geography of papers covered:
Africa (Kenya, Uganda, Rwanda, Ethiopia) 7, 9-11, Asia (Pakistan,
Iran, Mongolia, Thailand, Tajikistan, Jordan) 14-22, Europe
(Portugal) 23, and also Kazakhstan [3, 4.
2) Assessment of the target audience to calculate N (number of
interviewees). Analysis of cited publications with valid results
revealed a wide range in the number of interviewees, from 70 to
537. Based on the regional statistical office data on the population
by districts and the number of livestock households, the planned
interview sample size resulted in 700-768 respondents
(households). The selection of districts for the proposed survey
was performed based on the proportion of the livestock-free
households and the livestock owners:
Oiyl district – population in total 6,631; livestock households –
2,113; sample size – 118;
Mugalzhar district – population in total 43,921; livestock
households – 3,043; sample size – 174; Temir district – population
in total 23,657; livestock households – 3,064; sample size – 163;
Bayganin district – population in total 13,214; livestock
households – 3,083; sample size – 150;
Shalkar district – population in total 28,602; livestock
households – 3,889; sample size – 163.
Thus, the population-based method was used to determine
the sample size of 700-768 households.
3) Development of the present questionnaire. Based on a
preliminary analysis of the target audience according to the
statistics (the number of livestock households, the level of
education, and professional status of the rural population), we
decided to develop a questionnaire based on the Health Belief
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Model (HBM), as the main goal of the study was to identify the
degree of public awareness on brucellosis infection risk factors.
For the initial version of the questionnaire, 22 semi-closed
questions were drafted.
4) Testing the developed tool in focus groups. Testing the
questionnaire was run across the two districts of the Aktobe
region: Oiyl (agricultural area, almost all inhabitants are the
livestock owners) and Mugalzhar (industrial area with a mixed
population, including both livestock owners and livestock-free
householders).
5). Validation through Cronbach's alpha calculation (α) to
adjust the internal consistency of the questions. In line with the
commonly accepted validation standards, the questionnaire was
subjected to a statistical analysis of the internal consistency with
the definition of the Cronbach's alpha according to the formula:
α=N*r/(1+r*(N-1))

(1)
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The commonly accepted interpreting of Cronbach's alpha
results is as follows: from 0 to 0.5 – unacceptable; 0.5-0.6 – poor;
0.6-0.7 – questionable; 0.7-0.8 – acceptable; 0.8-0.9 – good; 0.91.0 – excellent.
The item-analysis was carried out using the SPSS modeler v.25
(IBM, Armonk, USA).
6). Final editing of the survey tool. After testing the initial version
of the questionnaire in focus groups selected with an eye on the
representativeness of various strata of the population, and
calculating the Cronbach's alpha to identify variables with imperfect
inter-item correlation, we performed the final editing of the tool.
Results
The questionnaire's initial draft consisted of twenty-two items
(questions) of the semi-closed type, where each included several
options of clearly determined responses. All questions (items)
were divided into three domains:

where N is the number of survey items, r is the average inter-item
correlation coefficient.
Table 1. The variables (items)' mean values in the initial questionnaire*. N observations: 55
Mean
0.315
1.733
3.300
1.933
0.133
0.133
2.967
1.500
1.933
1.767
0.167
0.233
0.667
1.367
1.900

Do you own a livestock? Yes/No
How much and what kind of livestock do you own?
What protective equipment and measures do you use when caring for livestock and cleansing premises for its maintenance?
Do you know the clinical symptoms of brucellosis?
Have you or someone from your family ever had brucellosis? Yes/No
If you or your relatives have had brucellosis, have you practiced self-medication? Yes/No
Is it possible to get brucellosis through: (list)
Can someone get brucellosis when consuming: (list)
Do you take part in a lambing, slaughtering animals, an autopsy of animals corpses, skinning animals?
How do you handle the abortion material, stillborn animals, and animal placentas?
Do you use hides of animals in everyday life? Yes/No
Do you use the wool of animals in everyday life? Yes/No
Do you use animal manure to fertilize the garden? Yes/No
Where do you get manure to fertilize your garden?
When buying livestock products from individuals, do you require a certificate of livestock health?

SD
0.482
0.680
1.320
0.854
0.340
0.427
1.169
0.922
0.629
0.616
0.373
0.423
0.471
0.752
0.943

*The dichotomous variables' mean values of <1.0 are shown in bold; socio-demographic domain is not included in the analysis; additional explanations on
calculations are provided in the Supplement.
Table 2. Cronbach's alpha calculation in the edited version of the questionnaire. Statistics for scale: Mean = 26.0865. SD 5.32645. N: 98. Alpha: .690607.
Standardized alpha: .705330. The average inter-item correl: .159378.
Scale mean if
Scale variance
SD if item
Corrected item
Alpha
item deleted
if item deleted
deleted
total correlation
if item deleted
How much and what kind of farm animals do you own?
23.990
26.490
5.147
0.304
0.639
What protective equipment and measures do you use when caring for
24.067
26.909
5.187
0.193
0.647
livestock and cleansing premises for its maintenance?
Do you know the clinical symptoms of brucellosis in humans and
23.212
25.705
5.070
0.071
0.651
animals?
If you or your relatives have had brucellosis, have you practiced self26.174
24.637
5.038
0.479
0.635
medication?
Is it possible to get brucellosis through: (list)
24.740
25.519
5.052
0.256
0.638
Can someone get brucellosis when consuming: (list)
Do you take part in a lambing, slaughtering animals, an autopsy of
animals corpses, skinning animals?
How do you handle the abortion material, stillborn animals, and
animal placentas?
Where do you usually slaughter animals?
Do you use wool, hides, and animal manure in everyday life?
When buying livestock products from individuals, do you require a
certificate of livestock health?

24.317

26.294

5.128

0.239

0.651

23.856

26.835

5.180

0.183

0.637

24.192

25.559

5.056

0.333

0.630

24.558
24.308

24.458
20.328

4.946
4.509

0.474
0.634

0.612
0.597

23.510

20.135

4.487

0.543

0.573

Socio-demographic domain is not included in the analysis
[
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№
Questions:
1
2
3
4
5

6
7

8
9

10

11

12

13

14

15
16

17

4 of 7
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Answers options:
Personal data:

Age in years
Gender

Male
Female
Residence
District center
Village
Suburb
Education
Secondary (school)
Special secondary (college)
Higher (university)
Occupation
Housewife (unemployed)
Small business (retail trade of own livestock products)
Businessman (management of own large livestock company)
Occupation is related to agriculture or livestock breeding
Occupation is not related to agriculture or livestock breeding
How many members in your family?
Up to 4 persons
Up to 7 persons
8 and more
How much and what kind of farm animals do you own?
I do not own any farm animals
Cattle and other farm animals in small quantities (1-2 cows, up to 5 sheep, goats,
camels)
Cattle and other farm animals in moderate numbers (over 5 cows, over 5 sheep,
goats, camels)
Cattle and other farm animals in a large number
Awareness on brucellosis:
Do you know the clinical symptoms of brucellosis in No
humans and animals?
A little bit familiar with this problem, not enough
Yes
If you or your relatives have had brucellosis, have you No, there were no brucellosis patients in the family
practiced self-medication?
Yes, there were sick relatives, but they were treated and observed in the hospital
Yes, there were sick family members, and for some time they tried to be treated
on their own, addressing to healers
Is it possible to get brucellosis through:
Air and/or soil
Through the infected food consuming only
Through close contact with a sick person only
Through close contact with a sick animal only
Through all of the above, except air and soil
Can I get brucellosis when consuming:
Only when eating homemade meat and dairy products
Through catering only (cafes, street food)
Possible both through the homemade products and through the catering network
Possibly through the factory-made products (meat, dairy)
Use of protective equipment and measures:
What protective equipment and measures do you use Don't have farm animals
when caring for livestock and cleansing premises for its I carry out disinfection on my own using personal equipment (replaceable
maintenance?
clothes, shoes)
I carry out disinfection by myself using personal equipment (replaceable clothing,
shoes + mask, gloves mandatorily)
Call disinfectors
Do you take part in a lambing, slaughtering animals, an No (don't have farm animals)
autopsy of animals corpses, skinning animals?
I do not hold farm animals, but sometimes I take part at the request of relatives
or acquaintances
Yes, on a regular basis
Where do you usually slaughter animals?
I do not do it (have no farm animals)
In my own kitchen
In my own courtyard
In a specially equipped zone, under the control of vet service
Do you use wool, hides, animal manure in everyday life?
No
(examples: use manure for the production of adobe or Sometimes, rarely
fertilize the garden; make products from hides or wool)
Yes, constantly
How do you handle the abortion material, stillborn I do not take part in a lambing (no livestock)
animals, and animal placentas?
It happens sometimes that I throw this material in household trash
I recycle it by myself through burning, burying this material
I invite the veterinary service
When buying livestock products from individuals, do you No, I do not ask
require a certificate of livestock health?
Did not think about it
I thought about it, but do not dare to ask, as it is not commonly accepted
I buy only on large farms with a full package of documents
Yes, always
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i)

domain 1: socio-demographic profile of the
respondent; a total of 8 questions;
ii) domain 2: awareness of the disease and paths of
transmitting the infection; a total of 5 questions;
iii) domain 3: the use of protective equipment and
measures for cattle care; a total of 9 questions.
All questions (variables) were characterized: nominal,
categorical, ordinal, etc. For the first testing of the questionnaire in
the focus group, 55 participants from the Aktobe suburbs were
enlisted. The socio-demographic domain (age, gender, etc.) was
not included in the analysis, as this part of data was not
correspondent to the questionnaire's target items.
The analysis revealed unsatisfactory mean values of the
dichotomous variables, which were shown in Table 1.
To avoid questions in dichotomous mode, one possible
solution was designing the two options – for livestock owners and
livestock-free individuals. But, given the anticipated difficulties in
collecting data throughout the remote areas, we decided either to
delete all dichotomous variables with mean values less than 1.0 or
modify them to obtain adequate values of more than 1.0 by
increasing the answer options up to 3+.
The edited questionnaire of 17 items we eventually tested in
the two districts of the Aktobe region – Oiyl and Mugalzhar. In
direct interviews, we collected a total of 98 completed
questionnaires and calculated the Cronbach's α for adjusting the
internal consistency of the items. The results of Cronbach's alpha
calculation after editing the items we presented in Table 2.
Thus, as the standardized α reaches 0.71 (acceptable,
moderately reliable), the survey tool may be considered adjusted.
It is noteworthy that the α coefficient value can be increased up to
0.9 or higher through increasing the number of questions (items)
included. Nevertheless, when designing the survey tool, the target
audience's educational level should be kept in mind. If the
respondents' education is expected very heterogeneous, the
questionnaire pithiness should be achieved through a minimally
acceptable number of questions. In the edited version, the
questionnaire contained 17 questions, with no less than 3 answer
options for each item (Table 3).

Infectious Diseases

consumed unpasteurized dairy products themselves 21.
Meanwhile, a European study (Portugal), presented quite
indicative findings. Up to 80% of farmers were aware of the
association of brucellosis with cattle and were able to recognize
the clinical symptoms in humans. Conversely, 25.3% of those who
were not concerned with livestock breeding knew almost nothing
about the disease 23. Such a difference in awareness between
the livestock owners and livestock-free individuals led to the
necessity of including all population strata in the survey, and we
strived to reach wide coverage through the interview performance
both in agriculture areas and industrial districts of the region.
Overall, there are a few modalities to conduct a survey which
are applied depending on the research goal. For instance, the fourstage PRECEDE model was designed in 2016 and used mainly to
solve the task on of assessing the health and quality of life in
respondents living in areas endemic for brucellosis 15. Studying
the Iranian researchers' papers who developed HBM-based
questionnaires with the number of items within 25 show that this
particular model is optimal. HBM, unlike the other models, can
reveal the degree of public awareness of the brucellosis infection
risk factors. Their results show that educational intervention is
needed to increase awareness of brucellosis risks, and HBM-based
education can promote knowledge, attitude, and behavior on
disease prevention 16, 17. This model can be used as a
framework for designing educational interventions, which should
become the next step in brucellosis prevention in Kazakhstan.
Conclusion
Based on the relevant literature sources and adequately
validated survey tool will allow for obtaining information on
awareness of brucellosis clinical symptoms and paths of the
infection transmission and how the Aktobe region inhabitants
from the private households practice the protective measures of
caring for livestock.
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Supplement. Brief explanations of how the data processed
The item-analysis was carried out using the SPSS modeler v.25 (IBM,
Armonk, USA).
In SPSS.v.25, reliability analysis is performed using the standard deviation
(SD). Yet, in the initial version of the Questionnaire, there were
dichotomous variables for which using the standard error (SE) of the mean
would be optimal. But those variables which gave the mean less than 1
(dichotomous) were eventually removed (Table 1).
In the Results section, it is explained that these items have either been
deleted or rephrased: " ... we decided either to delete all dichotomous
variables with mean values less than 1.0 or modify them to obtain
adequate values of more than 1.0 by increasing the answer options up to
3+."
The Questionnaire contains multiple choice, which implies a strict ranking
of answer options from minimum to maximum or vice versa.
When preparing the answer options, we were guided by the Leslie G.
Portney and Mary P. Watkins book (pages 606-607), who brought an
example of a similar case - interviewing patients preparing for discharge
from a rehabilitation hospital, with the following items:
walking;
climbing stairs;
carrying 5 pounds;
reaching for a phone;
dressing (putting on a shirt);
getting in and out of a car.

Table 1. The variables (items)' mean values in the initial questionnaire. N
observations: 55
Mean
SD
Do you own a livestock? Yes/No
0.315
0.482
Have you or someone from your family ever
0.133
0.340
had brucellosis? Yes/No
If you or your relatives have had brucellosis,
0.133
0.427
have you practiced self-medication? Yes/No
Do you use hides of animals in everyday
0.167
0.373
life? Yes/No
Do you use the wool of animals in everyday
0.233
0.423
life? Yes/No
Do you use animal manure to fertilize the
0.667
0.471
garden? Yes/No

The following guidelines were used during the results statistical processing:
1)
Statsoft.
Reliability
and
Positional
Analysis.
http://statsoft.ru/home/textbook/modules/streliab.html.
2) Portney LG, Watkins MP. Foundations of Clinical Research. Applications
to Рractice. 3rd ed. New Jersey: Pearson Education Inc. 2009.
https://www.pearson.com/us/higher-education/program/PortneyFoundations-of-Clinical-Research-Applications-to-Practice-3rdEdition/PGM274308.html.

Each of these items is presented in terms of a multiple-choice ordinal scale.
We assume that the item from our Questionnaire:
What protective equipment and measures do you use when caring for
livestock and cleansing premises for its maintenance?
with answer options:
Don't have farm animals (conditionally 1)
I carry out disinfection on my own using personal equipment (replaceable
clothes, shoes) (conditionally 2)
I carry out disinfection myself using personal equipment (replaceable
clothing, shoes + mask, gloves mandatorily) (conditionally 3)
Call disinfectors (conditionally 4)
is also presented as a kind of an ordinal scale from minimum to maximum.
Other questions and variations of answers from the "Use of protective
equipment and measures" domain can also be presented in the form of an
ordinal scale, i.e. incrementally, for example:
Do you take part in a lambing, slaughtering animals, an autopsy of animals
corpses, skinning animals?
No (don't have farm animals) (conditionally 1)
I do not hold farm animals, but sometimes I take part at the request of
relatives or acquaintances (conditionally 2)
Yes, on a regular basis (conditionally 3).
Do you use wool, hides, animal manure in everyday life?
(examples: use manure for the production of adobe or fertilize the garden;
make products from hides or wool)
No
Sometimes, rarely
Yes.
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