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Antimicrobial resistance is a complex topic requiring interdisciplinary solutions embedded

in One Health thinking. Currently, many surveys are underway in low- and middle-income

countries to study how antimicrobial use in the livestock sector is driving resistance. In a

survey, the respondents must understand and answer the questions correctly to produce

accurate and valuable results. Pretesting survey questions is therefore important but

sometimes not performed due to limited time and resources. Cognitive interviewing is a

pretesting method to give insights into the respondent’s way of interpreting and mentally

processing the survey questions to identify problems and finding ways to improve the

questions. It has previously been suggested that cognitive interviews may be difficult

to use in some cultural settings. This study aimed to use cognitive interviews in a

respondent-adjusted way to study how survey questions related to antimicrobial use

are understood and answered by 12 small-scale farmers in Kenya and Uganda. The

results show that even a small number of interviews and using interviewers with limited

knowledge of cognitive interviewing can identify many problems in survey questions

and the survey tool. Cognitive interviews may provide a feasible and affordable way of

pretesting questionnaires in situations where time and resources are limited, for example,

during a disease outbreak.

Keywords: cross-cultural, cognitive interviewmethods, livestock, One Health, questionnaire, survey, antimicrobial

resistance, behavior

INTRODUCTION

One Health is an integrated, unifying approach that aims to sustainably balance and
optimize the health of people, animals, and ecosystems (1). In contrast to Veterinary
Public Health at the interface between animals and humans with human health as the
key outcome, One Health acknowledges that human, animal, and environmental health are
closely interlinked and connected and need to be looked at as a system. As such the
environment does not only impact disease spread (i.e., climate change shifting the distribution
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of vector-borne diseases) but is also equally affected by the
increased population growth and consequently, the increased
demand for animal protein (i.e., greenhouse gas emissions,
pollution). The increase in humans and animals adds pressure
on resources and means more treatment of infectious diseases
with antimicrobials including antibacterials, antifungals,
antiparasitics, and antivirals. These substances are often used
across species and can end up in the environment.

Antimicrobial resistance (AMR) is one of the major global
health threats, projecting that as many as 10 million people could
die annually from AMR by 2050 (2). A more recent systematic
review estimated 4.95 million deaths associated with bacterial
AMR only in 2019, including 1.27 million deaths directly
attributable to bacterial AMR (3). These estimates indicate that
bacterial AMR is a health problem with a magnitude similar
to major diseases such as HIV and malaria, with the highest
regional burden in the Sub-Saharan African region (3). The
livestock sector is often held responsible for disproportionate
use of antimicrobials to either promote growth or mask hygiene
and biosecurity issues on farms. However, one of the major
gaps in controlling AMR in Sub-Saharan Africa is the lack
of data and knowledge on behavioral drivers for the use of
antimicrobials and how they can be addressed. This data gap
prompted the development of the AMUSE tool, a survey tool
to assess antimicrobial use in livestock systems in low- and
middle-income countries.

The common way of pretesting questionnaires in biomedical
surveys at the International Livestock Research Institute (ILRI),
for instance, risk factor analyses which relate a lot to practices
that lead to exposure to zoonotic diseases, is as follows: First,
the researcher goes through the questionnaire with peers to
speak out the questions. Many peers in the field of research
for development in Africa are livestock keepers or crop farmers
and therefore, represent a knowledgeable test group. Speaking
the question out loud often leads to rephrasing questions to
avoid nested sentences, leading questions, or several questions
asked in one. Following that, the questionnaire is administered
to some sample farmers who represent the target group. Mostly,
the target audience is rural small-holder farmers with primary
education and multiple agricultural activities to provide for
their families’ livelihoods and food security. In many African
countries, there is one official administrative language, such as
English, French, Kiswahili, or Portuguese, and the questionnaire
is written and administered in that predominating administrative
language assuming that the respondent has enough knowledge
to understand and respond to the questions. If that is not the
case, the interviewers, who are usually nationals of the country
where the survey is implemented, translate the questionnaire
on the spot (or on the fly), or the respondent understands
the questionnaire in the official language but responds in their
local dialect. During this pretesting step, the researcher usually
monitors howmuch time it takes to administer the questionnaire
and notes if the respondents ask questions about how to answer
specific questions. This process however gives little insights into
how questions are understood and answered by the respondents.
We cannot be sure if, for example, the respondent has the same
understanding of an issue as was intended when developing
the question.

In a survey, the respondents must understand and answer
the questions correctly to produce accurate and valuable results.
Cognitive psychology provides a theoretical framework to
understand how respondents answer survey questions (4, 5). The
four steps needed to answer a question are (a) comprehension
of the questions, (b) retrieval of the information asked for, (c)
judgment of the information, and (d) response. Problems in
comprehension are, for example, if the question is understood
in a different way than intended or if different respondents
understand the question in different ways. Problems in retrieval
occur when the respondent cannot remember or does not have
access to the information asked about. Problems related to
judgment have to do with the processing of the information
to formulate an answer, for example, deciding if a recalled
event should be included in the answer or combining different
experiences to an overall attitude. Finally, the respondents must
respond to the question by choosing between the response
options provided or by formulating their response to an open-
ended question. Failure to perform any of those steps can result
in incorrect or unprecise answers.

Cognitive interviewing is a questionnaire pretesting method
to give insights into the respondent’s way of interpreting and
mentally processing the survey questions (6–8) in national
surveys as well as cross-cultural settings (9). Understanding
what causes problems for respondents often gives insights
into how to improve the questions (7). Cognitive interviewing
is a qualitative method that has developed over the last 30
years. One of the most commonly used techniques to perform
cognitive interviews is think-aloud interviewing in which the
respondent is asked to speak out everything (s)he is thinking
when answering the questions. This method is often combined
with asking specific questions (probes) to give deeper insights
into the thought process. The strength of cognitive interviewing
is the insight into the response process with the aim of both
improving the quality of data but also improving the survey
tool from the perspective of the respondent (10). Limitations
are, for example, that it is a qualitative method that will not
give numbers or show the extent of the problems identified,
it relies on the participants’ ability to verbally articulate their
thoughts and the results are often based on a small number of
interviews (7).

It has previously been suggested that cognitive interviews
work differently in different cross-cultural settings (11–15). For
example, it may be difficult for respondents in Asian settings
to express critical views of the questions, especially if the
survey is perceived as a representation of an authority (14, 16).
Pan (14) identifies several challenges of performing cognitive
interviews in Chinese: The first is explaining that the purpose
of the interview is not to test the participant but to test the
questionnaire; the second is that the participant is trying to
find “the right” answer to satisfy the interviewer; and the
third is related to problems with the respondent understanding
and answering probes (especially paraphrasing types). Other
authors have reported similar results when performing cognitive
interviews in the Korean language, in Japan, and among Chinese
immigrants in the United States (17–19).

In Africa, there are examples from Ethiopia, Kenya, Malawi,
Zimbabwe, and Zambia of conducting cognitive interviews with
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different success rates (20–22). Several authors have reported
respondents being anxious and uneasy during interviews in
populations not used to taking part in surveys (15, 20, 23). In
some cases, the researchers asked several probes after each survey
question, and this made the respondents feel uncomfortable (20).
However, after the interviewers abandoned the highly structured
probing and allowed for more flexibility in the interview, the
situation improved.

Another challenge of carrying out cross-cultural surveys
or surveys in countries with many local languages is that in
many situations, it is not possible to do full-scale multilingual
translations. In practice, according to our experience, many
studies use on-the-fly translations by local interviewers. Such
translations require the questions to be clear and specific to make
the task easier for the interviewer and reduce the risk of questions
not being accurately and consistently asked, leading to bias in the
answers (24). Using a questionnaire in cross-cultural settings also
restricts the possibilities for extensive training of the interviewers
in cognitive interviewing to be able to pretest the questions in
many different languages.

It is a good scientific practice to pretest questionnaires and
survey tools (25–27). However, it may not be possible to use state-
of-the-art techniques due to the number of different cultural
settings or languages and the lack of institutional capacity or time.
In cases of natural disasters or disease outbreaks, there may be,
for example, very limited opportunities and time for pretesting.
However, also in studies where pretesting should be possible, it is
often not prioritized. In a recent audit of survey pretesting in a
sample of medical education journals, <7% described pretesting
of survey items before use (28). In the same study, the authors
conclude that the low frequency of pretesting was the same
when comparing articles published in low- and high-impact
factor journals. Considering the meticulous methods described
in the literature, researchers may be discouraged from doing even
simple pretesting.

In the context of AMR, which is a very complex technical
subject area on its own, there is a need for pretesting methods
that can be used with limited resources, including time, but
still, allow one to detect problems in the questionnaire design.
While the approach of cognitive interviews for pretesting is not
novel, it is not commonly used in low-resource settings. In this
study, we show how cognitive interviews can be used feasibly and
affordably in situations where there is a need to, for example, do
so quickly during a disease outbreak or when the pretests must be
performed in several local languages.

MATERIALS AND METHODS

The Survey Tool Used for Pretesting
The AMUSE tool was developed in 2018 by a team from the
livestock health flagship of the CGIAR Research Program on
Livestock to investigate the key linkages in the AMR conceptual
framework (29). Following a review of different survey tools
used in the past, the team drafted the first version of the
AMUSE questionnaire, which was launched in several countries
in Africa and Asia (30) including Ethiopia (31), Uganda (32,
33), and Vietnam (34). As a next step, the questionnaire
was developed into a generic tool to assess antimicrobial

use in animal production (including livestock, poultry, and
fish) to enable comparison between different countries and
settings (Supplementary Material). The original version of
the questionnaire consisted of 76 questions, sometimes with
several items per question. There was no ambition to suggest
improvements for the questions beforehand in this study since
the task was using the cognitive interview approach to pretest
the existing version. The cognitive interviews were done on the
entire questionnaire to pretest all questions as well as question
order and length.

Setting and Sample
Interviews were conducted in March 2019 in Murang’a county
(Kandara subcounty) and Kiambu county (Kikuyu subcounty)
in Kenya (n = 7), and in Mukono district (Mukono subcounty)
and Nakaseke district (Kapeka subcounty) in Uganda (n = 5)
by two interviewers, one a Kenyan and the other a Ugandan.
Both interviewers were men, in their early thirties, and had
worked in the field of livestock research for approximately 10
years including interviewing experience. Four notetakers (two
in each country) were responsible for taking notes during the
interviews. An experienced survey researcher was present during
the fieldwork who did not interfere in the interview but made
observations on the process and perceived non-verbal signs. After
each interview, the group had a debriefing about the experiences
from the interview and the interviewers were advised for the
upcoming interviews.

The participants were selected purposively with the help of
local contact persons. We asked for livestock farmers of different
socio-economic backgrounds, livestock speciesmaintained, and a
balance between male and female farmers. We interviewed seven
men and five women aged between 28 and 68 years and with a
variation in urban and rural settings. The participants were small-
scale farmers with typically 3–15 animals (cows, pigs, goats, or
chickens). The interviews were conducted in Kiswahili in Kenya
and Luganda in Uganda, except for one in English.

The interviewers and notetakers were given a half-day
introduction to the cognitive process of answering survey
questions and the use of cognitive interviews to get insights
into the response process of a respondent. They were trained to
introduce the task of “think-aloud” to respondents, what to note
during the interview, and how to probe. A few predefined probes
were used in all interviews and the interviewers were encouraged
to use spontaneous probes according to their judgment. The
two notetakers were trained to make notes on a standardized
protocol, especially noting things that would not be caught on
the recordings such as showing signs of being uncomfortable or
getting tired. They were supposed to be silent observers but were
allowed to add probes at the end of the interview if they made
an observation that suggested that a question was misunderstood
or if there was something else that the interviewer did not follow
up on.

It was important for the interviewer to contribute to a
respondent-adjusted approach by creating a friendly, relaxed
atmosphere to make the participant feel comfortable because we
wanted to understand how the respondent processes the question
instead of solely focusing on the response to the survey question.
This was done by some small talk when looking for a good spot
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TABLE 1 | Categories of problems with the questions and description.

Category of problems Description

Cognitive problems

Comprehension Problems in understanding the question or

specific concepts

Retrieval Problems in retrieving or recalling the information

asked for

Judgement Problems in estimating, calculating or making a

judgement

Response Problems in formulating or selecting an

appropriate answer

Other problems

Unclear relevance Respondent does not understand the reason for

the question

Inappropriate assumptions Question assumes things that are not true for the

respondent

Sensitive question Respondent perceives the question as sensitive or

intruding

Interviewer rephrasing

question

Interviewers use different or incorrect phrasing of

question

Interviewer mistake Interviewers’ mistakes, for example, in filter

questions or reporting of answers

to do the interview and avoiding any types of authoritarian or
bureaucratic approaches. The time limit of the interviews was
set at 1 h and they lasted between 45 and 60min. To thank the
participants, in-kind incentives of 500 g of sugar and a packet of
tea were given in Uganda, and 500 g of sugar and 2 kg of maize
flour were given in Kenya, but not announced in advance. None
of the interviewed farmers lived close to each other or knew each
other to ensure that information about the token of appreciation
was not spread to subsequent respondents and thereby avoiding
the risk of the incentive influencing their choice to participate.
The interviews were done during 1 week in each country, and
all interviews were audio-recorded after having obtained the
participants’ consent.

Data Management and Coding
One of the two notetakers did a simultaneous translation into
English and transcription of the audio-recorded interviews
as soon as possible after the interview (usually the same
or the next day). The transcriptions were then re-organized
to gather all findings of a specific question. All findings
were then categorized into (1) cognitive problems (problems
in comprehension, retrieval, judgment, or response) or (2)
other problems (unclear relevance, inappropriate assumptions,
sensitive questions, problems in translation, phrasing, or other
interviewer mistakes) (Table 1). The findings of each question
were then analyzed and suggestions were made on how to
improve the questionnaire. In the Results section, citations
from interviewers (I) and participants (P) are given. They are
sometimes shortened but not altered in other ways.

RESULTS

The complete original AMUSE tool with 76 questions was
administered to 12 respondents using a cognitive interview
approach. The findings were consolidated for all questions in a

comprehensive working report that was handed over to the team
working on the development of the AMUSE questionnaire who
then developed a revised version of the original questionnaire.
The cognitive interview team did not take part in the revision,
which resulted in a new version of the questionnaire (30). The
working report can be shared upon request.

The following sections summarize how the method worked
in practice and gives specific examples of questions from the
original questionnaire and how cognitive interviewing helped
identify problems in the design of them as well as suggested
revisions based on the analysis.

Experiences of How the Cognitive
Interview Practice Worked From the
Respondents’ Perspective
In general, the use of a respondent-adjusted interview style
worked well. Respondents were relaxed and most of them
engaged in the think-aloud process. Some respondents were
quieter and were asked more probes to compensate for this.
In some cases, the interviewer would just say “mm” or “aha”
and keep looking at the respondent as if expecting more
comments and giving enough time for the respondent to
continue before moving to the next question. This was a
successful way to give the respondents time to reflect and
encourage them to talk more without the pressure of probes.
Signs of the respondents feeling comfortable and interested
were that they, for example, questioned the relevance of
questions and commented on questions that seemed redundant
or the length of the questionnaire. No negative reactions of
respondents such as feeling uneasy, uncomfortable, or distressed
were observed.

Examples of Findings and Suggested
Revisions for Specific Questions
Example 1: Do you have hired workers on your farm? Yes / No,
family members only

I: Do you hire workers on your farm to look after your animals? P:

I had them in the past, but these days I don’t. I do the workmyself.

Maybe occasionally I can pay a little money to a casual laborer to

help me do some work.

The cognitive interviews revealed two important things. In
several cases, the interviewer spontaneously added information
that the question concerns work with the animals. This need
to be specified in the question if the answer should not include
workers that only help with, for example, crops. The interviews
also showed problems with comprehension of the concept “hired
workers.” As shown in example 1 the participant did not include
casual laborers. The question needs to be rephrased to clarify
the intention to include all kinds of hired workers, even just
temporary paid help. A new suggestion could be: Do you have
employees or casual workers that are involved in working with
the animals?

Example 2: Was the disease diagnosed other than by yourself?
Yes / No. If yes, by whom? Traditional healer / Community
animal health worker / Private veterinarian (Diploma, BVM),
Official (governmental) veterinarian / Other (This question is
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a follow-up question after a question about what diseases the
different species had in the last 2 weeks).

P1:Which disease? I: The diseases that the pigs and poultry are

facing now. P1: In pigs. I called a vet.

P2: A private vet. I: So this vet, do you know his level of

education or his qualifications? P2: I measure qualification from

curing my animal [laughing] as long as he treats it and it gets

cured and even a second time he cures them why don’t I call him

a vet.

The structure of the questionnaire was to ask each question
for all the different animal species on the farm. The interviews
showed that it was burdensome for both interviewers and
respondents to go through each question for each animal species.
For example, for the interviewer to ensure if the answers covered
all species or not. In example 2, P1 had experienced diseases in
the pigs and poultry and when the follow-up question was asked
on who diagnosed the disease (s)he is not sure which disease
the question concerns. This complicated structure often required
the interviewer to ask extra questions to ensure all species had
been covered and, in some cases, caused missing or incorrect
registrations of answers. To avoid those problems, a suggestion
from the results of the interviews was to organize the questions
into one section for each species. In that way, it would be easier
for the farmer to focus only on one species at a time and answer
all questions about the diseases experienced and the drug used,
for example, in the pigs.

Some questions were asked about things that the farmers
had limited knowledge of, and therefore could not give an
accurate response. This is usually referred to as retrieval problem
when the respondent has no knowledge or cannot remember
the information asked for. One such example is when asking
about qualifications of the veterinarian in example 2. On another
question that asked about the qualifications of veterinarians,
one farmer explained the difficulties like this: P: No one will
present their certificate or anything like that. We hear about the
doctors from word of mouth, like the one I have engaged with
the longest was introduced to me by a friend. Similar problems
occurred in a question about what drugs had been used on their
animals by veterinarians. Two of the participants described this
as impossible for them to know since veterinarians sometimes
concealed the drugs. I: Can you remember any name of a drug
you or your vet has used? P1: No, the vet never allows me to have
a look. P2: I never got to see them from the vet, they are always in
a bag.

Example 3:Which period of the year do you regularly sell pigs?
Throughout the year / Seasonal (possibilities to mark specific
months from January to December)

P1: I sell after six months. Sometimes I sell the piglets at 2

months old when I need money urgently. But I would prefer to

sell when 1 year old. This way I can profit more. In case of urgent

money, I sell at 2 months.

P2: I sell whenever there is demand, if a buyer comes, I will sell

the pigs no matter the season. I cannot refuse to take money.

The questions about what periods over the year the farmer
sells milk, eggs, or animals caused problems for several

farmers since considerations for selling include, for example,
opportunities to sell, shortage of feed, or the need for money. The
question incorrectly assumes that selling is predominantly done
during certain periods of the year which causes problems for the
farmer to select an appropriate response option. More suitable
response options could be: Throughout the year / Certainmonths
or periods / Occasionally.

Example 4: Livestock contributes to: To half or more of the
household’s income / To less than half of the household’s income
/ Does not contribute to the household income.

I1: What amount of the income does it contribute to?

I2: To what extent does farming contribute to your

total income?

I3: How much do poultry and cattle contribute to

your income?

I4: The general income – what’s the percentage that is

contributed from the livestock?

This example shows that when the information asked for
is not stated as a question, the interviewer needs to transform
the text into a question. This was the case in several questions
in the questionnaire and caused an additional burden for
the interviewer to rephrase the text into a question and
simultaneously make the translation. It caused unnecessary
variations of phrasings of the question in each interview. In
the example, the question was phrased as What amount? To
what extent? How much? and What percentage? There is also a
variation if referring to income from farming or specifically from
the animals and none includes information that the question
concerns the income for the whole household. A better question
could be: What part of your household’s income comes from
the animals?

Example 5: Age of the respondent (years).

I: How old are you? P: 41. Maybe it will depend on one’s

understanding, because when you approached me you talked

about cows, so one can wonder how my age and cows are related.

I: So, one can wonder how the question is related to animals.

P: Yes.

Again, the text needed to be rephrased into a question by
the interviewer. One of the participants also asks about the
relevance of a question in relation to the purpose of the survey.
This version of the questionnaire started with eight questions
about the characteristics of the respondent, the household,
and the farm. For example, the question in Example 4 about
the household income was asked before any questions about
what animals the farm had. It was therefore suggested from
the interviews to start asking about the animals as this was
specified as the purpose of the interview and would probably
be expected, and relevant questions from the respondents’
perspective and the demographic questions were moved to the
end of the questionnaire.

Example 6: What do antibiotics do? (multiple answers
possible) Cure sick animals / Prevent animals from becoming
sick / Cure sick animals and prevent animals from becoming sick
/ Fattening
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I1: So, what of antibiotics what do you think they do? P: they

kill sickness.

I2: And what are antibiotics for according to you? P: according

to how I understand them, they are for curing.

The question “What do antibiotics do?” led both interviewers
to rephrase it a bit softer than the question stated in the
questionnaire. The interviews also showed a missing response
option. It was not possible to register “Don’t know” even if a
respondent specifically expressed, I really don’t know.

For most check-all-that-apply questions in the questionnaire
(like the one in Example 6 allowing multiple answers), it was
not specified if the interviewer should read all options or just
tick the ones the respondents mentioned spontaneously. This
sometimes led to missed information, for example, when all
species of livestock were not read out, chicken kept on a
farm with mainly pigs were not mentioned. In other cases,
the information would differ substantially depending on if the
interviewer read all alternatives that the participant could choose
from, or not. In Example 6, in some cases, the interviewer asked
specifically about the options not mentioned which resulted in
more registrations compared to answers based only on what the
participant spontaneously mentioned.

Because it is a tick-all-that apply question, there should be
no need for the response option “cure sick animals and prevent
animals from becoming sick.” Suggestion for the revision was to
re-formulate the question to make it clear that the respondents
should answer what they believe. A further suggestion was to
make it clear that each option should be read out. For example,
saying What do you think antibiotics can be used for? Followed
by three sub-questions; Do you think antibiotics can be used
to cure sick animals? Yes / No / Don’t know and likewise for
“to prevent animals from getting sick” and “to make animals
grow faster.” This will give information about the farmers’
understanding of each of the uses and which uses they think they
know about, and which they do not know.

Example 7: Herd flock size (number of animals for each
species). Pigs: Sows / Boars / Growers or fatteners / Piglets
(<3 months).

P: In total I have 10 pigs, with piglets inclusive. I: Howmany sows

do you have? P: Six. 1 adult and 5 piglets. I: How many young

pigs do have? P: 5 female ones. I: How many under the age of 3

months? P: Three, no, five I: Five? P: Yes.

The cognitive process becomes complicated when starting to
divide all animals into gender and then divide into adults and
young ones and then finally add the young male and female
together. There are 10 pigs in total, but only 1 sow and 5
piglets are registered (probably because of the confusion about
the number of female pigs where the farmer counts also the
female piglets). Based on the results from the interviews, the
suggestion is to make the question easier by first asking only
about adults above a certain age. Out of those adult animals you
just mentioned, how many are sows. Then continue to ask about
the younger animals. This would probably make it easier for the
participant to get it right from the start and less need for extensive
probing for the interviewer.

Example 8: Do you consume milk from animals that were
just treated with antimicrobials? (Similar questions for eggs
and meat).

I: So, the cow that has been on antibiotics can you take its milk?

P: For the first 3 days we give it out. I have a friend who has pigs,

so I give the milk to the pigs. I: So, what of the poultry can you eat

its eggs when it has been on antibiotics? P: Yes, we do sell them. I:

Okay but even you at home do you eat it? P: But for us we don’t

normally eat eggs I: Let’s take an example that you eat eggs, can

you eat them? P: Yes, we can because even people take antibiotics

but for the cow the medicine that treats fever in cows - people

don’t use it. So that’s the difference.

Although this is a sensitive question some farmers were open
about consuming and selling products. But on the other hand,
some farmers said they would always dispose of the milk or eggs
but when asked about how honest other farmers would be they
thought many would not be honest.

I1: Do you think most farmers will give honest answers to this

question? P: Most people will lie.

I2: Will they [other farmers] be honest when asked about this?

P: The dairy farmers will lie, because pouring out milk is hard for

many. You know why I say this is since someone might have a lot

of milk on their farm and they will not be willing to pour out a

significant amount of this.

These examples show that the cognitive interviews identified
various problems from almost all categories listed in Table 1.

Example of How the Cognitive Interview
Practice Worked With Interviewers With No
Former Experience in Cognitive Interviews
Interviewers who are not familiar with performing cognitive
interviews may encounter problems especially when it comes
to when and how to probe. In some cases, the analysis
showed unclear statements by the farmer that an experienced
cognitive interviewer may have identified and followed up with
a probe. There were also situations when the interviewer did not
probe neutrally.

I: So, do you have some hired employees at the farm? P: Yes, we

have and even have people from outside. I: And those people from

outside are they friends? R: They are casual laborers I: But they are

also hired? P: Yes, they are.

A more optimal probe after the participant’s first answer
could be “Can you tell me more about that?” or “Can
you tell me more about what you mean by people from
outside?” instead of suggesting them to be friends. This
shows the importance of transcribing the interviews to be
able to take the phrasing of probes into account in the
analysis. In the above example, the probe is not optimal
but still results in valid information. The respondents
describe his/her definition of “people outside” and were
not affected by the interviewer’s suggestion that they
were friends.
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DISCUSSION

We wanted to explore the usefulness of cognitive interviewing
in a situation that would probably be the case in multinational
surveys involving many different settings and local languages
and with limited funds for translations “by the book” and for
pretesting. Pretesting by carrying out a few cognitive interviews
can help identify problems that can later be avoided in real survey
interviews. The results from the interviews led to amajor revision
of the questionnaire (30).

The interviewers in this study were experienced in
conducting interviews but had no previous experience
with cognitive interviewing. The interviewers need to
understand that their role in cognitive interviews is
different from that in a study where the task is only to
register answers. In a cognitive interview, the interviewer
needs to be sociable, communicative, and able to identify
what issues to follow up by probes and to know when to
proceed depending on the respondent’s mood and reactions.
Mohorko and Hiebec (35) have discussed the importance
of interviewer involvement for the successful results of
cognitive interviews.

Other studies have found that certain types of probes may be
difficult for respondents, especially paraphrasing probes or too
many probes (14, 20). A possible explanation given by Pan (14)
is that Chinese students are taught to memorize and repeat texts
and not express opinions or challenge authorities. Martin et al.
(20), with experience in Kenya and Ethiopia, suggest difficulties
due to participants being unaccustomed to thinking aloud and
answering cognitive probes. On the contrary, Vreeman et al.
(23) reported that respondents in Kenya have an easier time
answering probes than “thinking aloud” and suggest it may be
due to a cultural communication style that values listening higher
than verbalizing thoughts. Participants in that study said that
they felt disempowered and blamed themselves for not being
able to answer due to lack of education. In the second round of
cognitive interviews, the instructions were clarified, the number
of probes reduced, and difficult probes such as paraphrasing
were avoided. Another study shows that the think-aloud method
does not work in some cultural settings such as India, but the
cognitive interviews still revealed extensive question failures (15).
In this study, we balanced the type and number of probes to
make the respondent feel comfortable and competent; we found
that this flexible approach to the interviews resulted in valuable
information. For example, just saying “mm” or “eeh” and waiting
for the respondent to keep talking made it less necessary to ask
specific probes and thereby avoiding questions that could be
perceived more like an interrogation for an insecure respondent.

The relaxed atmosphere that the interviewers managed to
establish was probably a crucial factor in the successful use of
cognitive interviews in this study. In earlier studies on cognitive
interviews, distress among respondents was observed and the
authors noted the importance of cultural adaptation (19, 20). We
find, however, little information on how to train interviewers to
build trust and create a friendly situation in cognitive interviews
as is done, for example, in participatory epidemiology (36). In
this study, for example, interviewers made small talk with the
respondents while looking for a good spot in the shade to conduct

the interviews. The interviewers were also asked to wear clothes
that are not too formal, and avoid such as a lab coat or suits
and ties that could imply a visit by an authority figure. Based
on the authors’ experiences from working on different projects
in the area, many rural smallholder farmers have little exposure
to formal surveys, also they are humble, often have little trust
in governments, and may feel audited if a formally dressed
investigator asks questions. For instance, pastoralists may be
reluctant to respond to questions about their accurate herd size
out of fear of taxation. Another probably crucial factor was the
introduction given to farmers that the questionnaire had been
made for use in another country and the purpose of this interview
was to find out if the questions were possible to use in Kenya
and Uganda or if the questions needed to be adjusted for the
new setting and population. The participants were also asked
for advice on what they would change about the questionnaire
or specific questions. This probably made the participants feel
good in a way they could contribute to making the questionnaire
better as well as less prone to perceive the situation as a test or
investigation. Suggestions to improve the questionnaire included
making it shorter, avoiding redundant questions and “elaborating
on the questions so that one can easily understand.” These
suggestions show that the participants felt comfortable raising
points of criticism.

The cognitive interviews in this study gave many and varied
results that helped revise the questions. This is particularly
important, as the questions addressed different concepts, such
as knowledge, behavior, and questions on context and disease
problems. We believe that the method used in this study
identified the most significant and common problems and
provided valuable information to revise the questions before
further use. Cognitive interviews are often used in combination
with other pretesting methods such as focus groups, usability
testing, and pilot tests. The strength of cognitive interviews
is that they have the potential to reveal problems such as
misunderstanding of questions that would, for example, in a pilot
test seem to be a valid answer. On the other hand, a pilot test
based on a larger number of respondents can reveal, for example,
problems with ceiling effects and item nonresponse (7).

One limitation in this study was that the interviewers did not
always succeed in identifying problems that would have been
clarified by one or two probes. They would also sometimes ask
probes in a leading instead of a neutral way as shown in Section
3.3 of the Results. However, also when the probes were not
optimal, the results still provided valuable knowledge.

The questionnaire was also too long to provide a deep
understanding of the cognitive process by using probes for
each question. It was, however, still possible to identify several
problems that needed clarification in the revised version
of the questionnaire. Furthermore, the interview recordings
were translated and transcribed simultaneously. An alternative
procedure could have been to transcribe it first in the local
language and then translate it into English. That would, however,
take more time and could lead to more errors when the
information is going through two separate steps of transcription
and translation. To conduct cognitive interviews with limited
resources, we think the simplified process with simultaneous
translation and transcription worked satisfactorily.
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Another limitation was that we only conducted a single round
of 12 cognitive interviews. What is an appropriate number of
interviews depends on issues such as complexity of the questions
and the diversity of the target population (7). We had aimed
for 5–10 interviews in each country since it is often advised to
do 5–15 interviews per interviewing round (8). All interviews
were done with smallholders in low- andmiddle-income settings.
The purposive sample led to both male and female respondents
and different livestock species being kept to ensure a variety of
perspectives. The findings were summarized in a working report
which was handed over to the team working on the development
of the AMUSE questionnaire. It would have been valuable to
make another round of interviews after the revision to pretest also
the revised version of the questions as well as continuous testing
in other languages and cultural settings.

Because we wanted to evaluate how the interview method
worked, we used two notetakers that would also observe the
atmosphere during the interview and note any signs of the
respondents feeling uncomfortable or irritated. In an ordinary
pretest we believe one notetaker would be enough. It was however
very valuable that the notetaker who participated in the interview
also made the transcription. In this study, a survey researcher
with long experience in performing cognitive interviews was
present in the field to follow the process. We believe that
it is important to give interviewers with limited experience
in cognitive interviewing possibilities to discuss any problems
they encounter and get feedback on the results of the first
interview before proceeding. This can, however, probably be
done virtually. Despite the differences in cultural background and
previous experience in cognitive interviews, all participants in the
research team agreed that the method was successful in finding
various problems with the questions and perceived that the
respondents felt comfortable and at ease during the interviews.
Scott et al. (15) discussed difficulties in interviewing respondents
one-on-one without family members present. This was a minor
problem in this study as the questions were not sensitive to
answer in the presence of family members. However, there were
local government veterinarians who were eager to participate
in some of the interviews. This could distort the results when
questions relate to information that farmers would not want
to reveal to their local veterinarian. It is important to give
interviewers clear instructions on how to handle such situations
and provide themwith responses to explain why external persons
cannot participate.

CONCLUSIONS

The results show that using cognitive interviewing, even with a
small number of interviews and using interviewers with limited
knowledge of cognitive interviewing, can identifymany problems
in survey questions and the survey tool. Cognitive interviewsmay

provide a feasible and affordable way of pretesting questionnaires
in situations where time and resources are limited, for example,
during a disease outbreak.
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