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Thesis Abstract  

 

Background 

The study of human behaviour is dominated by work published on Western, Educated, 

Industrialised, Rich, and Democratic (WEIRD) populations. Not only do samples in 

psychological studies need diversifying, but the research methods and tools used to assess 

human behaviour require further consideration for non-WEIRD populations. There is a demand 

to prioritise research efforts in sub-Saharan African (SSA) countries and ensure that research 

methods are culturally relevant. 

 

Methods 

Mixed methods were used to assess what researchers should consider when developing 

behavioral science measures to explore self-report measures in SSA countries. A qualitative 

study explored behavioural science researchers’ experiences of the methodological challenges 

of using self-report questionnaires in SSA countries. A systematic review considered what self-

report measurement tools have been used to assess the behavioural influences on antimicrobial 

use for healthcare workers working in SSA countries, as an example area to explore potential 

problems with measurements. A secondary data analysis study was also conducted to assess 

whether response category descriptors of Likert scales were perceived differently by individuals 

in the UK and individuals in SSA countries.  

 

Results 

This thesis highlights key challenges which are particularly pertinent for researchers working in 

SSA countries, including differing interpretations of psychological constructs; complexities with 

adaptation and translation of question items and Likert response scales; and under reporting of 

pilot testing, validity, and reliability assessments. 

 

Conclusions 

Being aware of the potential limitations with quantitative self-report measures, reflecting on 

alternative methods for collecting data and ensuring adequate adaptation of measurement tools 

is crucial to developing questionnaires which are relevant in SSA countries. This may involve 

investing in research development practices to understand psychological constructs from the 

viewpoint of individuals in SSA countries, setting aside Western preconceptions on 

psychological constructs and how they should be measured.  
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Chapter 1: Introduction 

 

1.1 WEIRD dominance in the literature  

The study of human behaviour has been dominated by work published on Western, Educated, 

Industrialised, Rich, and Democratic (WEIRD) populations (Henrich et al., 2010). The field of 

psychology has been driven by approaches and methodologies developed within Western 

ideology, and WEIRD based research has typically been viewed as universal and factual, 

regardless of the vast underrepresentation of the global population and lack of consideration for 

diverse cultures within Western countries (Beins, 2019; Ryba & Schinke, 2009). WEIRD 

populations represent a minority of the world, with high-income countries (HICs) representing 

approximately 6% of the population (World Bank, 2021), and it has been argued that 

incorporating research methods based on WEIRD populations in non-Western countries is 

potentially detrimental to understanding psychological constructs in different cultures (Hwang, 

2023). Human behaviour is highly complex and influenced by multiple factors, requiring an 

understanding within the relevant cultural context to design and implement interventions for 

behaviour change (Beins, 2019). Not only do samples in psychological studies need 

diversifying, but the research methods and tools used to assess human behaviour require 

further consideration in non-WEIRD populations (Hruschka, 2020).  

 

Four fundamental areas in psychology have been implicated by this WEIRD phenomenon; 

participant characteristics; theories and models; research methods; and educational and 

organisational structures (de Oliveira & Baggs, 2023). These aspects directly relate to a core 

bias in the lack of diversity within participant populations in research studies. One method which 

has been implemented to diversify samples within psychological research is the practice of 

Western researchers temporarily visiting countries, predominantly in Africa or Asia, to collect 

data (Olufadewa, Adesina & Ayorinde, 2020). This is known as “helicopter or parachute 

research”, and this practice has received increasing criticism as potentially reinforcing 

ethnocentric views and perpetuating colonialism (Singh, 2022). Although this practice can help 

increase research output and add necessary resources, it largely fails to address the other 

aspects of the WEIRD problem, such as ensuring theories, models and measures are culturally 

relevant and tackling flaws within educational and organisational structures (de Oliveria & 

Baggs, 2023).  
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Between the years 2003-2007, 68% of participant samples in studies within six dominant 

American Psychological Association (APA) journals were American, with between 77%-88% of 

those individuals identifying as European American (Arnett, 2009). An update highlighted that 

journal articles appear to be becoming more diverse, with just over 60% of authors and samples 

being American based in the reviewed APA journals (Thalmayer et al., 2020). However, this is 

largely due to more European, English-speaking participation rather than an increase in global 

rates (Thalmayer et al., 2020). In both studies, individuals from African countries represented 

less than 1% of the participants in the dominant APA journals, even although Europe, North 

America, Australia, and New Zealand combined only represent approximately 14% of the global 

population (United Nations, 2022). The population of sub-Saharan African (SSA) countries also 

equates to 14% of the global population, and it is expected to double by 2050, contrasted by an 

expected decline in population rates in 2030 for Europe and North America (United Nations, 

2022). These figures highlight that there is clearly a need to prioritise research efforts in SSA 

countries and ensure that research methods are developed to be culturally appropriate and 

representative (Adetula et al., 2022). 

 

1.2 Cultural differences in behavioural science 

Many cultural differences exist across countries and regions which can influence behavioural 

science research, including perceptions of health and health related behaviours. Individualistic 

cultures tend to place emphasis on singular identities, personal goals, and achievements, 

whereas collectivist cultures prioritise identities within social groups (Pelham et al., 2022). This 

cultural difference is outlined in the research, highlighting that Western societies, particularly in 

Western Europe, are less collectivist than in SSA (Pelham et al., 2022). Research suggests 

these differences can influence emotional processing and social relationships, including social 

support seeking during stressful events (Kim, Sherman & Taylor, 2008; Mesquita & Walker, 

2003). Societal norms and values also influence psychological constructs, such as well-being 

and mood (Wilson, Khumalo & Zulu, 2022). Within societies and cultures in SSA countries, 

health related beliefs can be influenced by religious and spiritual views (Marks, 2005). For 

example, questions on reproduction may be viewed as God’s decision, as opposed to 

something an individual can influence (Batres, 2018). There are also cultural differences in how 

information is processed, how question items are perceived, response styles and aspects 

relating to social desirability, but most of the research on this fails to include SSA countries 

(Yang et al., 2010).  
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1.3 Cultural differences influence self-reporting 

These cultural differences can affect the validity of research, as most of the literature on the 

development and validation of self-report measures is derived from participants in WEIRD 

populations (Henrich et al., 2010). There is a growing number of studies which highlight key 

challenges relating to inadequate cultural adaptation of measures, limited translation efforts and  

reporting of validity and reliability studies only conducted in HICs. A large review exploring self-

reported adherence and behavioral influences, conducted largely in Asian, Middle Eastern and 

South American low-middle income countries (LMICs), highlighted that most studies used 

measures in which there were no efforts to adapt the questionnaire to the local culture of 

interest. Specific examples of contextual factors which were omitted from the measures were 

discussed, including items on traditional medicine which were not incorporated in any measure 

developed in a Western country but was of significant cultural relevance to a number of LMICs. 

As such, there were several difficulties reported in using the self-report measures, and the 

overall use of these measures was assessed as inadequate, resulting in unreliable results and 

limitations on accurately ascertaining self-reported adherence to medication and the behavioral 

influences which contribute to adherence (Khoiry et al., 2023). Another study of over 50 LMICs 

around the globe assessed tools used to screen for self-reported behavioral problems and 

found similar issues with cultural adaptation and translation procedures (Maldonado et al., 

2019).  

 

Related to the adaptation of measures, literature has highlighted difficulties with the 

interpretation of response scales in various LMICs. There is evidence that participants in south 

American LMICs experience difficulties with Likert scales, including understanding and 

interpreting the scale points and anchor descriptions (Luetke Lanfer et al., 2021). Similar 

difficulties were reported in studies conducted in Guatemala, central America, which explored 

vaccine hesitancy using Likert scale response items (Domek et al., 2018). Many respondents 

omitted Likert scale questions and others would erase the response options and replace them 

with dichotomous answers (Domek et al., 2018). Some researchers have hypothesized that the 

variations in degree points within agreement Likert response scale items may not be 

interpretable or culturally relevant in some LMICs, due to tendencies of respondents to provide 

a dichotomous response when presented with Likert scale items (Flaskerud, 2012). The 

reported challenges of using Likert scales are further discussed in Chapters 2 and 4.  
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However, it is worth nothing that the limited body of research on questionnaire items and 

response scales has explored cultural differences between several geographic regions globally, 

including countries from every other region and African countries which are not in SSA, but SSA 

populations are largely omitted from the research (Van de Vijver et al., 2017, Yang et al., 2010). 

The reasons for SSA participants and researchers being underrepresented are multifaceted, but 

include limited resources, funds, capacity, and power imbalances with research partners from 

other countries (Mughogho, Adhiambo & Forscher, 2023). Young SSA researchers highlight a 

lack of support, funding, training, and motivation as factors which influence research activities 

(Kumwenda et al., 2017). Further research and exploration of these issues is clearly required in 

SSA countries to help improve research methodologies and tackle the WEIRD bias in 

behavioural science research.  

 

In light of these difficulties, researchers have developed guidance on methods of adapting 

measurement tools to varying contexts and cultures. The Survey Research Center (discussed 

further in Chapter 4) developed guidelines based on research exploring the development of 

cross-cultural surveys (Survey Research Center, 2016). The Patient-Reported Outcomes 

Measurement Information System (PROMIS) includes more than 300 measurement tools which 

have been designed by a committee of international experts to support the translatability of the 

language, grammar and concepts included in the measures across varying countries. The 

PROMIS Health Organization have also developed guidelines and standards for the 

development and validation of measurement tools, including detailed language translation and 

cultural adaptation recommendations (PROMIS, 2013). A recent publication focused specifically 

on assessing psychological concepts using culturally relevant methods (Ambuehl & Inauen, 

2022). Intended to complement existing translation guidelines, this paper outlines four key steps 

to adaptation and highlights the importance of initially exploring whether the psychological 

concept in question is applicable in the context in which it is being studied. These guidelines are 

invaluable resources for researchers working in LMICs, but more literature is required, 

specifically in SSA countries, to further support these initiatives and improve the quality of 

conducted research. 

 

1.4 Research problem 

This thesis formed following the author’s firsthand experiences of contributing to health 

partnerships between the UK and LMICs, with the aim of supporting healthcare professionals in 

behaviour change practices to improve health-related outcomes (Byrne-Davis et al., 2017; Bull 
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et al., 2017). Throughout the author’s time working in partnerships within SSA countries, 

challenges relating to methodological practices, in particular the use of commonly used 

psychological constructs in the UK and Likert scales, were highlighted as problematic and 

difficult to interpret. Recent research has highlighted that theoretical approaches and methods 

used in HICs to explore psychological constructs in behavioural science can be difficult to use in 

LMICs, and require adaptation (Turner et al., 2023). The author, in conjunction with others in the 

partnerships, identified that research methods used in the UK may not be directly applicable in 

SSA countries, and that this is an under-researched area that requires more exploration to 

support behavioural science researchers in developing culturally appropriate self-report 

measures to assess psychological constructs.  

 

1.5 Aim and structure of thesis 

Overall, the main aim of this thesis is to assess what researchers should consider when 

developing behavioral science measures to explore self-reported psychological constructs in 

SSA countries. The following three chapters outline publishable papers with individual research 

questions that relate to the overall aim. These chapters are summarised as follows:  

 

Chapter 2: a qualitative research study which aims to assess the methodological 

challenges of using self-report measures in SSA countries, as detailed by researchers 

working in the field of behavioural science in SSA countries.  

Chapter 3: a systematic review looking at what self-report measurement tools have been 

used to assess the behavioural influences of healthcare workers working in SSA 

countries, with a particular focus on antimicrobial use as an example area to explore 

problems with measurements.   

Chapter 4: a secondary data analysis study assessing whether response category 

descriptors of Likert scales are perceived differently by individuals in the UK and 

individuals in SSA countries.  

 

1.6 Changes to thesis 

The following studies outlined in Chapters 2-4 evolved drastically over the last four years, due to 

difficulties in recruiting for primary data collections studies in SSA following COVID-19 related 

restrictions. Originally, Chapter 3 was designed as a qualitative study involving a think aloud 

approach to assess healthcare practitioners’ views on a questionnaire development in Uganda. 

Chapter 4 was also proposed as a primary data collection approach to disseminate the 
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questionnaire developed in Chapter 3 and assess the validity and reliability. However, these 

approaches were not possible, and the research methods were adapted to answer the main 

research aim. 

 

1.7 Note to terminology 

Throughout this thesis, terminology relating to HICs, LMICs and SSA countries are used. 

However, the terminology on country grouping by income (HIC, LMICs) directly relates to Gross 

National Income (GNI) classifications assigned by the World Bank, and the threshold for 

groupings changes every year. GNI is not always the most appropriate terminology, and it can 

further instill divisiveness and perceptions relating to colonial and Eurocentric viewpoints 

(Lencucha & Neupane, 2022). Similarly, it is noteworthy that the vast majority of HICs are either 

dominated by English speakers, Anglosphere countries and/or are a European country (World 

Bank, 2021). Countries, in what some academics refer to as the Anglosphere (the US, UK, 

Australia, New Zealand and Canada), have many commonalities, such as language, historical 

connection and political systems (Gamble, 2021). WEIRD populations are largely represented 

within these countries, but this is not a well-defined cultural grouping. For this reason, within the 

subsequent chapters, terminology relating to HICs and LMICs are used as it relates to the 

literature in this area and emphasizes the issue of WEIRD populations dominating the literature 

base but does not necessarily represent the views of the author.  

 

Related to this, SSA is a term used to describe the region of countries which lie south of the 

Sahara Desert, (full list of these countries is provided in Chapter 3.2). It has been argued that 

using SSA as a term to define these countries should be changed, as it is outdated, 

unrepresentative and has links to colonisation (Haldevang, 2016). This description is still used 

by major organisations (such as USAID and the United Nations), at times in combination with 

individual countries and/or groupings of clearer geographical regions, for example East Africa, 

Central Africa, etc. For this thesis, the term SSA is used as research has been undertaken in 

some of the African countries which are not represented by the SSA term, and this definition is 

used broadly to include a breadth of countries in this region. It was hypothesized at the start of 

the thesis, based on the authors knowledge, experiences and literature searching, that there 

would not be a vast amount of literature on the development and adaptation of self-report 

measures in SSA countries. Limiting the countries to defined geographical regions within Africa 

would have restricted the thesis considerably. The author has no intention of linking any 

terminology used in this thesis in a derogatory manner. 
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Chapter 2: Are self-report questionnaires in behavioural science too Western? Exploring 

the views of researchers working in sub-Saharan African countries 

2.1 Introduction 

Cultural adaptation of measurement scales and their international use is one of the most 

important areas in psychological assessment (Lopez-Roig & Pastor, 2016). Testing equivalence 

of measures is important for psychological research and particularly for cross-cultural research, 

as a key consideration for adaptation procedures is to achieve the best possible level of 

linguistic, cultural, conceptual, and metric equivalence (Muniz et al., 2013). However, 

psychological research has largely been dominated by WEIRD populations, as outlined in 

Chapter 1, leading to biased samples in theories, methods, and research procedures (Henrich 

et al., 2010) and most of the research in psychological and behavioural science is still based on 

this population. Published papers largely fail to acknowledge biases in generalising findings 

(Apicella et al., 2020).  

 

In behavioural science, the design and implementation of effective evidence-based behaviour 

change interventions are crucial to overcome health-related challenges which affect many 

populations (Michie et al., 2011). Several of these are related to individual behaviour, hence the 

requirement for behavioural change interventions. For example, in the management of chronic 

health conditions, medication adherence, attendance at physician appointments and lifestyle 

changes are key behaviours (Chauhan et al., 2017), as are infection control practices and 

appropriate medication prescriptions for antimicrobial resistance (Holmes et al., 2016). 

Behaviours are complex and challenging to change, and the identification of factors that 

influence these behaviours is necessary to develop effective interventions (Michie et al., 2008). 

Many influences on behaviour are self-reported by individuals and measured using quantitative 

tools, although qualitative methods can also be used to collect non-numerical information and 

gain further depth (Hall et al., 2016; Leggett et al., 2016). Self-reporting in a questionnaire or 

survey is the most common measurement method used in research, and particularly in 

behavioral science (Martinez et al., 2014). 

 

Using self-report measures has several benefits, including practicality, being relatively low cost, 

and allowing researchers to ask respondents to directly report the factors that influence 

behaviour, including beliefs, attitudes, and intentions (Chambers & O’Carroll, 2016). However, 
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to avoid biases which can affect the measurement properties, the measures used need to be 

assessed for validity and acceptability (Chambers & O’Carroll, 2016; Martinez et al., 2014; 

Squires et al., 2011). The international initiative EQUATOR highlights the importance of using 

valid, reliable, and acceptable measures in research (Ogrinc et al., 2015; Tate et al., 2016). 

Quantitative self-report approaches typically incorporate rating scales to elicit responses from 

participants, in particular Likert scales, and several conditions are required for a rating scale to 

be used effectively. The question items used to measure the construct must be reliable and 

valid, each respondent should have a relatively precise and stable understanding of the 

meaning of each point on the scale, and respondents must agree in their interpretations of the 

meanings of each scale point, with the researcher being aware of these interpretations 

(Krosnick & Presser, 2010). If some of these conditions are not met, data quality is likely to be 

affected (Krosnick & Presser, 2010). 

 

In LMICs where questionnaires developed from Western based countries are utilised, differing 

cultural, methodological, and medical considerations can cause substantial bias if questions 

have not been appropriately evaluated or modified to the local context (Ares, 2018; Nielsen et 

al., 2017, Squires et al., 2011). This is also a challenge for Western educated researchers 

developing questionnaires to assess self-reported psychological constructs in LMICs, due to the 

bias in WEIRD samples discussed in Chapter 1. Consideration is required in relation to the 

pragmatics of language in specific cultural contexts to ensure the same meaning for 

psychological constructs, and other there are other concerns relating to comprehension and 

semantic equivalence (Lopez-Roig & Pastor, 2016). Research highlights that individuals from 

different cultures may have systematically different understandings of response scale 

terminology, for example response categories can have different meanings across societies 

(Beaton et al., 2000). Preliminary evidence suggests several possible explanations for this, 

including difficulties in directly translating adverbs used in the scales and semantic differences 

in the intensity associated with adverbs across cultures (Chung & Han, 2013; Harzing, 2006; 

Lopez-Roig & Pastor, 2016; Voss et al., 1996). Guidelines exist outlining procedures for cross-

cultural adaptation of existing self-report measures, including translation procedures (Beaton et 

al., 2000). However, there are difficulties with conceptual equivalence across cultures which can 

affect translation practices. The literature which these guidelines are based on is largely derived 

from Western and/or Eastern countries, failing to represent SSA countries, and are very general 

and focus on multinational, multicultural or multiregional studies (Harkness et al., 2016). 
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Likert scales appear to be particularly problematic, as briefly discussed in Chapter 1, and 

research demonstrates difficulties in the validity and reliability of these scales in LMICs (Borghi 

et al., 2018; Bull et al., 2017). A review of Likert scales used in 26 countries highlights 

disproportionate extreme response style biases in LMICs linked to understanding and 

acceptability (Harzing, 2006). Response styles refer to participant's tendency to systematically 

respond to questions in a specific way, regardless of the content (Baumgartner & Steenkamp, 

2001). Consistent and systematic variances in response style among countries are evident in 

populations from Western, European countries, and populations from Eastern, Asian countries, 

with the latter emerging as reluctant to express negative opinions and thus more extreme 

positive responses are outlined in questionnaires (Harzing, 2006, Harzing et al., 2011). 

However, the African continent is largely omitted from research, and countries which are 

included from Africa are largely Northern, Arab countries, omitting SSA countries. This raises 

fundamental methodological and ethical concerns, as studies use unreliable approaches to 

reduce bias in SSA contexts, including the exclusion of participants who have difficulties in 

understanding questions response options and citations related to previous validity 

assessments from HICs, which also creates selection bias (Ares, 2018; Hall et al., 2016). To 

avoid these difficulties associated with Likert scales, reviews of studies utilising self-report 

questionnaires highlight inadequate attempts to reduce biases and provide minimal information 

on piloting, validation, and adaption of questionnaires in LMICs (Agampodi et al., 2015; Lotfi et 

al., 2016; Nielsen et al., 2017).  

 

With little research exploring the use of self-report measures for psychological constructs in 

LMICs, it is difficult to determine if there is a problem with using and adapting behavioural 

science measures in SSA countries, due to the lack of work in this area. However, as most of 

the research on behavioural science and behaviour change interventions has been developed 

and conducted in HICs, and little methodological research considers SSA countries, there is an 

urgent need for more research investigating these methodological concerns in SSA. Currently, 

there are no accepted guidelines for designing and/or adapting self-report questionnaires 

specifically in SSA countries, as guidelines focus more generally on LMICs as whole (for 

example Carter et al., 2020; FAO & The World Bank, 2018). This is problematic, as there are a 

vast number of LMICs from various continents, and these guidelines does not consider cultural 

differences. Therefore, there is a need to establish robust questionnaires to produce valid 

research findings. To the authors’ knowledge, no previous study has specifically explored 
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researchers’ experiences of the methodological challenges in using self-report questionnaires in 

SSA countries. 

 

The aim of this study is to explore behavioural science researchers’ experiences of the 

methodological aspects of using self-report questionnaires in SSA countries, to understand: (1) 

the key methodological challenges of conducting self-report questionnaires in SSA countries 

and (2) the approaches which have previously been used to improve self-reporting and to 

understand researchers' perceptions of these. 
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2.2 Methods 

A qualitative approach was used to collect data from experienced researchers who had worked 

in SSA countries. As this is a relatively unexplored area of research with little background 

literature, a qualitative approach was determined as the most appropriate method to explore 

and discuss methodological considerations specifically relating to behavioural science research 

in SSA countries. To limit researcher bias and openly investigate methodological 

considerations, the focus of the interviews started with general questions on both quantitative 

and qualitative approaches used in behavioural science research, including challenges and 

solutions with these approaches. Discussion continued to the types of quantitative measures 

and response scales researchers had used, and their experiences of how well these 

approaches worked.  

 

Theoretical perspective 

A constructivist position was applied to this research, acknowledging that the world is 

constructed by individuals' thoughts and activities, and that creating meaning is viewed as a 

social process, shaped by social interactions, language, and culture. The aim of this approach is 

to understand different meanings by which people in different contexts make sense of the world, 

their lives, and social processes (Marks & Yardley, 2004). In terms of this study, the author 

produced themes through interpreting the meaning and importance of codes in relation to the 

research aims, and the level of importance expressed by participants, as opposed to solely 

considering the reoccurrence of themes throughout transcripts. This involved an interpretivist 

approach to understanding the viewpoints of participants and their views on how reality is 

socially constructed (Bogdan & Biklen, 1998). The initial coding and theme development 

followed an inductive process, and the data was open-coded, exploring individual interview 

excerpts and then reviewing similarities across the interview transcripts to understand the data 

from participants without preconceived notions in mind. Based on what was most relevant for 

the development of themes, the researcher pulled codes together into specific themes and 

ensured those themes were meaningful to the specific research aims.  

 

Design 

Semi-structured interviews 

A cross-sectional qualitative approach was applied to answer the research aims and a semi-

structured interview guide was written by the author and reviewed by members of the 

supervisory team. This structure allowed flexibility to ensure that the topics and views which 
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arose from each participant were explored in further detail. The interviews were conducted 

between October 2019 and January 2021 by the author, who is a Chartered Psychologist, has 

an MSc in Health Psychology and British Psychological Society Stage 2 qualification in Health 

Psychology, and experience in conducting behavioural science research in SSA countries and 

qualitative analysis.  

 

Ethics 

This project was reviewed and approved by the University of Aberdeen School of Medicine 

Medical Sciences and Nutrition Ethics Review Board (CERB/2019/7/1809; July 2019), the 

institution in which the author was working at the time of protocol development and study 

completion.  

 

Procedure 

Participants and recruitment 

A purposive strategy of recruitment was employed, with invitation information posted on Twitter, 

Facebook and ResearchGate groups for behavioural scientists and psychologists working in 

LMICs. An invitation email was also sent to the European Health Psychology Society Equity, 

Global Health and Sustainability Special Interest Group. A snowball method was also used with 

researchers forwarding the study invitation to other relevant researchers to enhance reach. The 

invitation information highlighted the purpose of the study, inclusion criteria and included an 

email address to contact the author. Participants were informed in the invitation information that 

the interviewer (thesis author) had experience of conducting behavioural science research in 

SSA countries and was a health psychologist interested in exploring the experiences of other 

researchers, in relation to methodological considerations specifically. Although the interviewer 

had experienced specific methodological challenges in past research, participants were not 

informed of this and the interview schedule was designed to explore strengths and challenges, 

to limit bias. Once interested individuals contacted the author, the participant information sheet 

(PIS; Appendix 1) and consent form (Appendix 2) were sent by email for additional information. 

If at this point the individual wanted to proceed, a time and date was arranged to conduct the 

interview and the consent form was completed prior to the interview, either online or in person. 

Twenty-five people enquired about participating in the study and fourteen were interviewed; five 

researchers did not meet the inclusion criteria, three researchers had worked in other LMICs but 

not in SSA countries, and three individuals did not undertake research in health psychology or 
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behavioural science. No participants refused to participate or dropped out. Further details on the 

participants are outlined in Table 1. 
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Table 1 

Participant information 

Participant 

number 

Research focus Region at time of 

interview 

Countries research undertaken  Number of years 

worked in research  

1 Health Systems Research Europe Malawi, Burkina Faso 8 years 

2 Public Health & Environmental 

Heath 

SSA  Malawi 14 years 

3 Environmental Health  SSA Uganda 10 years 

4 Behavioural Scientist SSA  Tanzania 15 years 

5 Environmental Health SSA  Uganda 2 years 

6 Health Psychology Europe Democratic Republic of the 

Congo, Rwanda, Ghana 

3 years 

7 Environmental & Health 

Psychology 

Europe Ethiopia, Kenya 12 years 

8 Counselling Psychology  SSA  Sudan, South Africa, various 

countries across SSA 
 

21 years 

9 Health Psychology Europe Mozambique, Tanzania, Ghana 10 years 

10 Health Psychology Europe Ghana 11 years 

11 Health Psychology Europe Uganda, Ethiopia 14 years 
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Participant 

number 

Research focus Region at time of 

interview 

Countries research undertaken  Number of years 

worked in research  

12 Clinical Psychology SSA SSA 31 years 

13 Health Psychology Europe Tanzania, Mauritius 13 years 

14 Epidemiology & Health 

Psychology 

Europe Tanzania, Ethiopia, The Gambia 8 years 
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The inclusion criteria consisted of researchers who conducted research in health psychology or 

behavioural science (thus research involving the measurement of psychological constructs) in 

SSA countries. To ensure the inclusion of participants who were currently involved in collecting 

data in the field, obtaining a range of viewpoints from research leads to research assistants, no 

criteria was set in terms of length of experience. All participants were currently involved in 

research projects in SSA countries, six participants were nationals of an SSA country (those in 

Table 1 who were based in a SSA country at the time of the interview), and eight participants 

were nationals of a European country. 

 

Data collection 

The interview topic guide is provided in Appendix 3. Participants were offered a range of 

interview modalities to maximise recruitment and limit potential issues relating to internet 

connectivity in some SSA countries. Most interviews were conducted one to one online with 

video call through zoom or MS Teams (n=9), four interviews were conducted online with audio 

only through zoom and one participant was interviewed face to face. All interviews were audio 

recorded, with only the participant and interviewer present, and both field notes and debrief 

notes were written and recorded. The length of interviews ranged from 25-58 minutes (mean = 

43 minutes). Interview recordings were transcribed verbatim and coded concurrently. Six rounds 

of recruitment drives were conducted during the recruitment phase to increase participation due 

to the specific inclusion criteria. All fourteen people who met the inclusion criteria engaged with 

the interviews, and initial coding of the final three interviews revealed no new themes. 

 

Data analysis 

The coding and analysis process was influenced by Braun and Clarke’s initial guidelines for 

thematic analysis and work on reflexive thematic analysis (Braun & Clarke, 2006; Braun & 

Clarke, 2019). The author became familiar with the data by transcribing each interview 

individually and taking notes whilst reading the transcripts. The transcripts were checked 

against the recordings and re-read several times prior to initial coding. Thoughts and feelings in 

relation to the transcriptions were noted in a reflective log online. During the initial coding 

process, the author met with one of the supervisors to debrief on the initial coding process, 

review more complex codes and check the research process. The author (female) was aware 

that the second coder was crucial to mitigate Western and WEIRD viewpoints and include 

experience and understanding from a non-Western perspective. A second coder independently 

coded four transcripts (29%) and acted as a critical friend, questioning understanding and 
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discussing interpretations to support the reflexive process and enable a dialogue to review initial 

coding and theme development (Folger, 2010). Both researchers met several times and 

discussed the initial coding and generation of initial themes. The second coder (male) is an 

experienced qualitative researcher based in Uganda and supported collaborative reflection 

through providing alternative perspectives and thoughts on the data. Both coders met and 

discussed the two perspectives on initial coding, with comparable codes developed by both 

coders.  

 

Following this, patterns were explored across the dataset and grouped into themes, through 

regularly checking theme development against the transcribed raw data. The process of 

developing themes involved taking an inductive and data-driven approach, ensuring that all data 

from the interviews and notes were kept in mind. Both themes and subthemes were stored and 

managed in NVIVO12, and both coders met again to review at this point and reached a team 

consensus on final themes. The author met with supervisors throughout the theme development 

process to discuss themes and debrief. Well organised files with a clear audit trail of code and 

theme development were maintained throughout this process, an example of which is included 

in Appendix 4.  

 

Researcher reflexivity  

The concept for this research developed from the experiences of methodological issues with 

self-report scales in several SSA countries by the author (detailed in Chapter 1). Anecdotally, 

other researchers had discussed similar methodological concerns, but there was scarce 

research on this topic. Throughout the process, the author was aware of predetermined 

assumptions regarding the research data, and although this was advantageous for data 

collection purposes, the author was aware of the potential issues this could pose. These 

assumptions included experiences with difficulties using response scales in SSA countries and 

challenges with Likert scales. 

 

In terms of data collection, the prior experiences and understandings of the author allowed for 

an in-depth consideration of issues in the interviews, with important probes and follow up 

questions to explore the experiences of participants. The interview schedule was written with 

the author’s experiences in mind, however the focus on reflexivity meant that the author 

reviewed and considered the questions in detail to write an open-ended and non-biased topic 

guide.  
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2.3 Results 

Overall, nine themes were developed through the analytic process. These are outlined below 

and discussed in terms of the research aim which the themes relate to. 

 

(Aim 1) What are the key methodological challenges of conducting self-report 

questionnaires in SSA countries? 

 

Two overarching, main themes reflect the underlying sub-themes relating to this research aim: 

• Conceptual understanding of questions and scales  

• Differences in research process in SSA countries 

 

Sub-themes relating to the overarching theme of conceptual understanding of questions and 

scales are: 

• Differences in conceptual interpretations compared to Western approaches  

• Unfamiliarity with Likert scales  

• Difficulties with translation and adaptation of measurement items and Likert response 

scale labels  

Sub-themes which relate to an overarching theme of differences in research processes in SSA 

countries: 

• Social desirability bias  

• Researcher administered questionnaire delivery can lead to interviewer bias  

• Response fatigue in over researched/overburdened communities 

 

Conceptual understanding of questions and scales 

Differences in conceptual interpretations compared to Western approaches 

Several participants described difficulties with assessing specific psychological constructs when 

using self-report questionnaires. Examples of psychological constructs which raised difficulties 

included motivation, expectations, social influences, social norms, social support, and 

depression. Individuals referred to question items as often either not making sense to 

participants, participants not understanding what the question item was specifically asking, or 

that the items just did not work. This difficulty in assessing psychological constructs appeared to 
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occur at the researcher, interviewer, and participant level, as several individuals described 

differences in conceptual understanding of psychological constructs, which affected the 

measurement of these constructs: 

 

“The term motivation in West Africa means financial there have been so many donor 

projects coming with financial incentives ….  (researchers) conjured up the term 

motivation or you motivate me means I give you something basically. So something 

people have stumbled over a lot in sub-Saharan Africa, a lot because when you ask 

them what about motivation, they'll be like, yeah, I didn’t get enough money.” (P1, Health 

Systems Researcher) 

 

The conceptual differences in interpreting psychological constructs were reported as a common 

challenge when research teams used Western developed measures or developed their own 

measures using Western conceptual understandings of constructs: 

 

“In other constructs such as stress and any psychological constructs really, it is 

important to consider constructs and the differences in understanding, for example we 

have had difficulties with the DSM descriptors of depression and how depression is 

perceived in our populations, and it is important to collect qualitative data from interviews 

on what depression means to people and their subjective experiences, rather than just 

the instruments.” (P8, Counselling Psychology Researcher) 

 

Other participants stated that applying measures using Western developed constructs in SSA 

countries is not the correct approach, and instead research needs to focus on understanding the 

application and relevance of psychological constructs specifically in SSA countries, rather than 

adapting Western measures which may be ill-fitting in populations with varying interpretations:    

 

“I think we should actually go back to basics …. we've developed this whole paradigm of 

health behavior and these questionnaires and, you know, based on Western thinking 

and, and actually, I would, I would try and go back to basics and say, okay, so if we 

develop as an African behavioral science …. what are the best ways of assessing 

particular constructs.” (P4, Counselling Psychology) 
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Some participants highlighted that there are even difficulties with self-reporting of psychological 

constructs in Western countries, further emphasizing the need to thoroughly consider the 

relevance of Western developed self-report measurement tools in SSA countries.  

 

Unfamiliarity with Likert scales 

Across certain participant populations, researchers outlined that some participants had not 

previously been asked to rate their responses in scale format, with most reporting a Likert scale 

format with verbal anchors as opposed to numerical values.  

 

“People are not used to this, I don’t know, (pause) I've grown up in a world where from 

as young as I can remember, I was asked to rate this is better than this, this is more than 

this, I prefer this to this and so on …. My world has always been a very rankable and 

quantitative for one, and I feel that that's not necessarily the case everywhere.” (P1, 

Health Systems Research) 

 

Participants’ responses were contradictory in terms of the populations affected by unfamiliarity, 

with a couple of participants stating that this is less of a problem with student and educated 

populations, due to an increase in the use of rating scales in academic contexts, whilst other 

participants stated that this was an issue with all populations, including students and youth. 

Other participants discussed unfamiliarity as a general problem in non-WEIRD populations: 

 

“Likert scales, okay, well, well, I have two words to say to you about that and the words 

are good luck (laughing) …. where does the idea of the Likert scale come from? where 

do they come from? what kind of assumptive world do they come from? …. [Likert scale] 

an ordinal measure, a ratio that you can assume, that the space between a three and a 

four is the same as the space between a two and a three. Which is, you know, you and I 

know, these are fictions. But these, but these fictions are culturally elaborated within the 

sort of culture that we come from, which is sort of the English-speaking, dominant 

culture, where people are familiar …. with these, these sorts of things.” (P12, Clinical 

Psychology) 

 

The utilisation of measures including rating scales with populations who have had no 

experience with this type of response option, in prior research contexts but also in cultural 

contexts, can affect the validity of tools and increase the likelihood of measurement error. 
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“You don’t understand what it really means (agreement scale descriptors), you don't 

even understand what strong, like very strong or strong or medium mean, or all those 

kind of things….we find it a challenge with people who are educated….even with 

University students, this kind of questioning, I don’t think that's what we are used to in 

this part of the world, so we just select anything (laughing).” (P2, Public Health & 

Environmental Health Researcher) 

 

Difficulties with translation and adaptation of measurement items and Likert response scale 

labels 

Specific difficulties with interpreting the response scale labels used in Likert scales were 

highlighted by most participants. This largely referred to the adverbs used in the response 

scales to indicate the strength of the response highlighted by participants. This relates to the 

theme of unfamiliarity of Likert scales, but it was interpreted as a distinct theme due to the 

specific emphasis on the interpretation and translation of the chosen adverbs: 

 

“…. even with University students, this kind of questioning, I don’t think that's what we 

are used to in this part of the world, so we just select anything (laughing). You don’t 

understand what it really means, you don't even understand what strong like very strong 

or strong or medium mean or all those kind of things, so with a village is also quite a big 

challenge as well, if we are, we find it a challenge with people who are educated” (P2, 

Public Health & Environmental Health Researcher) 

 

P2 interestingly uses the first-person term “we” several times when discussing the issues with 

interpreting the adverbs used in Likert scales, which implies that this researcher includes 

themself in the collective group of individuals who do not understand how to interpret the 

adverbs used. If the use of adverbs in rating scales is not interpreted in a meaningful way by 

researchers employing these tools, and the populations being assessed, then the validity and 

reliability of the study results is called into question, and again this can lead to measurement 

error. 

 

Furthermore, there are additional issues with adapting tools to ensure the tool is translated 

adequately, not simply by direct translation but through using thorough translation guidelines to 

ensure that translated words make sense to the target population. In certain languages, adverbs 
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do not directly translate, and words used to replace adverbs may not make sense in a scale 

context:     

 

“These ones [Likert scales], I would say in simple terms, currently they are not working. I 

don't know if we're gathering the required data but they are not working. Probably it's 

because sometimes we're using tools that are already developed, of course we say we 

have adapted them to our situation, but sometimes the adaption may not be adequate. 

So, we may need to find ways and means of developing our own tools and also finding 

ways and means of putting in the responses, because the response, for example, I 

strongly agree, I don't agree, if you use the local language, it doesn't make sense.” (P2, 

Public Health & Environmental Health Researcher) 

 

This quote above further highlights the need to develop tools using a bottom-up approach, 

specifically the response options, as using response options developed from WEIRD 

populations can lead to measurement error.  

 

Researchers who had been educated and/or predominantly lived in Western countries 

suggested that this difficulty with translating and adapting Likert response options was an 

aspect of the measurement tool which they had not anticipated having problems with. This led 

to a couple of researchers expressing frustration at not being aware of this prior to the design of 

research studies and development of measurement tools: 

 

“I had the impression that it was very much, uh, a language thing. So, that in they just 

didn't have these types of words in Swahili. You agree or you disagree, you don’t 

somewhat disagree, what’s somewhat disagree? So, um, yeah. So, I think that was an 

important, yeah, yeah. To be honest, I mean, it makes complete sense. So, it's annoying 

you know, when you start to ask these type of very basic questions about things that we 

just habitually do all the time.” (P4, Behavioural Science) 

 

Differences in research process in SSA countries 

Social desirability bias 

Several participants described concerns relating to social desirability bias in the use of self-

report measures, a form of response bias which can lead to ceiling effects. A few participants 

highlighted this as particularly problematic with healthcare worker populations, which some 
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participants suggested could be related to specific expectations in healthcare contexts, and 

potentially expectations of the distribution of research output: 

 

“It might just be because people want to be seen as good people. And it's really hard to 

get past that. There's a lot of like group compliance and really wanting to be seen 

good, at least in this cultural, in this specific cultural of the hospital as well, because 

obviously your expected to be good to your patients and everything. It's part of their 

identity. It's hard to delink these things. And yeah, these were the hardest things.” (P14, 

Epidemiology & Health Psychology) 

 

Some participants discussed healthcare workers awareness of the behaviours which they 

should be adhering to, and that expectations in relation to who may view research outputs and 

the consequences of this can influence participants responses, leading to responses which are 

expected answers as opposed to the truth. 

 

Participants may be reluctant to report negatively on self-report scales, as the social norm within 

specific cultures aligns with being positive and not discussing negative aspects or being seen to 

complain. Two participants raised response bias as an issue, highlighting that there is a need to 

consider the specific cultural context when considering the most appropriate measurement tool 

to use: 

 

“The problem in Malawi, like in many countries in the world, is that people don't actually, 

if you give them a choice to respond fairly positively while still expressing sort of a bit of 

variation in their answer, they will use that fairly positive end of, of the scale. And people 

in Malawi specifically, there's no such thing as saying something negative …. So, one 

issue was that in Malawi, we had I think we used a four or five point scale, I can’t 

remember and essentially everybody chose five or four maybe, there was no variation in 

the data.” (P1, Health Systems Research) 

 

Researcher administered questionnaire delivery can lead to interviewer bias 

All participants discussed the different data collection methods used to obtain self-report 

responses: participant administered, part-participant administered, and researcher 

administered, describing the data collection method as important in terms of methodological 

considerations. There were different reasons highlighted for using researcher administered 
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methods, including to increase the response rate and to support populations who may 

experience literacy difficulties. Although these reasons also apply in other countries, increasing 

the response rate in SSA countries is particularly relevant as most of the research is conducted 

using paper methods, as opposed to online methods.  

 

However, it is evident that there can be problems with interviewer bias and consistency when 

researcher-administered questionnaires are utilised: 

 

“Normally a research assistant sometimes asks a question and then depending on how 

the respondent responds, the research assistant has to decide on or agree where they 

think the participant falls as opposed to somebody picking for their own. Sometimes it 

really depends on the research assistants’ own judgement, that depending on how he 

has answered this question, I think the answer should be very good or good or not good. 

And that's, that again also brings in subjectivity because different research assistants 

could interpret different people's responses differently.” (Participant 3, Environmental 

Health) 

 

This is a unique approach to self-report measurements, which several participants described as 

an attempt to prevent social desirability bias, in addition to increasing response rates and for 

populations with literacy difficulties. Participants described researchers not reading the scale to 

participants, and instead asking respondents in a binary type format to respond to the 

questionnaire, and then determining the strength of that based on qualitative type data from a 

discussion. This raises issues with measurement errors and validity caused by potential 

interviewer bias. 

 

Response fatigue in over researched/overburdened communities 

Respondents expressed concerns with communities in SSA countries being targeted for 

research projects, and thus risking becoming overburdened with researchers and measurement 

tools, highlighting concerns with the responses provided if participants experience research 

fatigue. These over-researched populations may receive little benefit, from numerous research 

studies and questions were raised regarding the validity of responses from participants in these 

communities: 
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“I think you always need to consider do not harm because the more questions we will 

ask, the harder it will be for the next research team, because if people feel okay, I will 

not get any benefit from, from answering these questions, then they'll stop participating 

in studies. Because one thing someone told me, or someone told one of my colleagues 

was, um so, you will earn all your money by asking these questions and we will not get 

anything from it. And yet and then, it's true because the interviewers will earn money by 

asking questions, I will earn money by having research data, but the participants, in the 

end, if it’s, for example, only for validating scales, they will not have any benefit from it.” 

(Participant 6, Health Psychology) 

 

This was highlighted as a challenge particularly in relation to research conducted by research 

groups and organisations from Western countries: 

 

“I think the potential for exploitation is considerable when people collect data among 

poor populations and never be seen again. The researchers are often gone, you know, 

and leave the community without any benefit. I think it would be helpful if there were 

specific benefits to the research, not only to the researcher who is building a career and 

going off to fancy conferences and giving talks, etc. People need to benefit from that as 

well …. I am kind of against the parachuting model of research, where you parachute in 

and collect your data and go off again, you know, etc., etc.” (Participant 8, Counselling 

Psychology) 

 

(2) Approaches which have previously been tested to improve self-reported measures 

 

The themes relating to this research aim are as follows: 

 

• Expertise in local context crucial in questionnaire development 

• Investment in preparation essential for adaptation and development of measurement 

tools 

• Using qualitative methods to improve understanding 

 

Expertise in local context crucial in questionnaire development 

Although all participants who were Western based had discussed consulting and partnering with 

local researchers in the research process, most participants also highlighted the need for 
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Western based researchers to involve local researchers with particular expertise in the research 

topic area at the point of research design. Responses indicated that prior to determining the 

measures which will be adopted in studies, local expertise is needed to evaluate the constructs 

being measured, the questionnaire items and response scale options: 

 

“I think we’ve got to be very careful about parachuting in. And I think all of these 

questionnaires need to be reviewed by people who live in the country and who work in 

the country and who are being brought up in that culture to have an input in how the 

wording is. And I’m not sure if it’s necessarily about changing the scale, which has a 

four-point scale, but how you use the scale and the questions you would ask as part of 

that scale. I think perhaps somebody looking at it, asking the question in a way that 

makes it much more around the behaviour that people would normally be doing.” (P11, 

Health Psychology) 

 

Furthermore, consideration of how to avoid gaining research data and then leaving populations 

with little benefit needs to be considered in research in SSA countries. This ongoing issue was 

conveyed by participants as not only relevant in the use of self-report measures, but for 

research in general. 

 

Several participants highlighted that exploratory discussions are crucial with local researchers in 

the measurement development stage, rather than imposing Western developed tools and 

attempting to adapt the measures to meet the needs in the local context: 

 

“I think again I would be looking at, asking people who are in living in that context, 

brought up within that context, part of that cultural group, thinking about what the 

language would be, what how would you ask that question? So rather than presenting 

that question, I’d say so what are some of the ways that people would define doing 

something, not at all or a great deal in this country.” (P7, Health Psychology) 

 

This further supports earlier discussions in relation to taking a bottom-up approach to designing 

measurement tools in SSA countries; rather than trying to adapt a measure to make it work, 

start from the beginning again in terms of measurement development.  
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Investment in preparation essential for adaptation and development of measurement tools 

Linked to the theme above, participants described the need for resources to conduct initial 

exploratory work prior to designing and developing measurement tools. A range of ideas were 

provided, including conducting research specifically to assess measurement tool validity and 

reliability before focusing on the research topic, piloting tools in depth ensuring that response 

scales and question items were considered, and conducing feasibility studies to test the 

feasibility of certain measurement tools. 

 

Some participants advocated that researchers need to budget for resources to enable this 

preparation work to be conducted thoroughly. 

 

“Go more slowly. Do not think about these methods as things to overcome. Think about 

them as part of your research process and get funding and promise to create outputs, 

because that's what, what funders want, to create outputs about these kind of 

methodological issues, which is why your work is so incredibly important.” (P12, Clinical 

Psychology) 

 

“I think again I would be looking at, asking people who are in living in that context, 

brought up within that context, part of that cultural group, thinking about what the 

language would be, what how would you ask that question? So rather than presenting 

that question, I’d say so what are some of the ways that people would define doing 

something, not at all or a great deal in this country.” (P7, Health Psychology) 

 

Using qualitative methods to improve understanding 

Several researchers stated that they found it more beneficial to use qualitative research to 

explore and measure psychological constructs. These researchers, and others, highlighted that 

combining qualitative data collection methods with quantitative self-report measures can help to 

assesses any limitations in the questionnaire data:  

 

“I don't think we had a great deal of reliability and validity [in the self-report 

questionnaire], but at least we could figure that out. And at least we had a variety of 

other measures. We had measures of actual behavior. We had qualitative interviews. 

We had our own structured observations. So, in a sense, we could deal with the 
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weaknesses of that data by triangulating from various other kinds of data.” (Participant 

13, Health Psychology) 

 

Another participant outlined a specific example of times when it becomes evident through 

additional discussion during interviewer administered quantitative questionnaires that 

participants do not understand the question and/or response scale: 

 

“I think sometimes, um, for example, they would realise afterwards that some of them 

that they sometimes didn't understand the question or when they were seeing the latrine 

or people were telling them like okay, I have a latrine, like a toilet, but they said it and 

that just meant it like okay, they had a, they had like a pit. They didn't have a toilet. So, 

they were just telling the interviewer, yeah I have a toilet, I constructed one. So, they 

would also notice by the talking between questions, this person didn't understand the 

scale now because the person told me I don't know. The person told me that they didn't 

like their toilet, so, they didn't want to use it. And then on the next question, they will ask, 

how much do you like the toilet? And then they will pick, very much so. Then they will 

notice, okay, this person seems to not understand the scale.” (P6, Health Psychology) 

 

This difficulty in understanding either the question and/or response scale would unlikely have 

been identified if the interviewer had not discussed this further with the participant, a discussion 

which was out with the actual questionnaire administration.  
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2.4 Discussion 

The analysis of participants responses highlights several challenges in using self-report 

measures in SSA countries, and potential approaches to address some of these challenges. 

Several themes relate to conceptual understandings of both question items and response 

scales within self-report measures in general. Most of the sub-themes within this theme focus 

on challenges with the use of rating scales, with all participants highlighting issues relating to 

Likert scales. Translation, adaptation, and conceptual equivalence were also key challenges 

raised by participants. In terms of research processes, difficulties with social desirability, 

questionnaire administration and research fatigue were discussed by participants, some of 

which are unique to settings in SSA countries. Utilising the experiences of local researchers, 

investing in adaptation and development, and incorporating qualitative methods were discussed 

as potential approaches to address some of these challenges.  

 

Differences in conceptual interpretations 

The challenges raised with conceptual interpretations and understandings highlight potential 

problems in terms of questionnaire validity and reliability. Participants discussed these 

difficulties largely referencing psychological constructs and measurement tools used in WEIRD 

populations, and how interpreting this into SSA countries is complex and problematic. But some 

highlighted that the attention should shift to understanding and exploring psychological 

constructs from SSA populations, rather than applying the understanding from WEIRD 

populations to these contexts. These differences in conceptual interpretations of psychological 

constructs are an interesting insight and have gained little attention in the published literature. 

This also relates to ensuring that the research techniques used to assess psychological 

constructs and develop questionnaires to explore this further in SSA populations should 

consider conceptual equivalence, and not just whether the question makes linguistic sense 

(Lopez-Roig & Pastor, 2016). Participants’ views support the beliefs of other authors, who state 

that there is a need to review research development processes, "strip back to the foundations" 

and determine how things work in SSA countries (Lages et al., 2015). 

 

The difficulties raised in general unfamiliarity with, and translation and adaptation of Likert 

scales, is evident in the literature on self-report measures in SSA countries (Borghi et al., 2018; 

Lotfi et al., 2016; Nielsen et al., 2017). Some participants indicated that these difficulties were 

unexpected, others argued that these difficulties did not apply to certain groups of people, such 

as students and educated populations. These potential challenges are complex and not well 
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documented or discussed in research. Only recently, as outlined in Chapter 1, has the WEIRD 

phenomena and potential implications of this gained attention (Hruschka et al., 2020). Although 

participants had mixed views on why and with whom these challenges occur, this appears to be 

a potentially significant limitation of Likert scales. This has implications for the development of 

new tools, and for the use of standardised measurement tools which incorporate Likert scales 

and requires further consideration.  

 

Although there are guidelines for translating questionnaires in cross-cultural research projects, 

this study emphasizes that translation requires thorough consideration, arguably more than 

following guidelines. Response scales adverbs were discussed as particularly difficult to 

translate in SSA countries, not just in terms of words directly translating but also in terms of the 

adverbs used being unfamiliar to participants within this context. This relates to the discussions 

on unfamiliarity with Likert scales, and further emphasizes the need to explore the familiarity, 

acceptability, and relevance of response scale options with populations in SSA countries.  

 

Differences in research processes 

The concept of social desirability was discussed by participants as an issue which was 

particularly evident in healthcare worker populations, likely due to concerns expectations from 

management and researchers, and social norms within cultures. This is problematic across 

research practices in various countries, not just SSA countries. Social desirability bias has been 

discussed in depth in the literature and is a large methodological issue in the use of self-report 

measures (Krumpal, 2013). However, participants highlight that it appears to be more 

problematic in SSA populations and should be considered by researchers working in these 

contexts to allow the incorporation of methods to potentially minimise this effect.  

 

Question administration and response fatigue were also discussed as specific concerns in SSA 

populations. Certain participants discussed data collection techniques which may have been 

used to minimise problems with literacy issues and social desirability, but these methods 

increased the likelihood of researcher bias and could potentially affect significantly affect results. 

Clear considerations should also be given to issues relating to response fatigue and the amount 

of research which has been previously or is currently being undertaken in certain populations. 

This further highlights the issues briefly discussed in Chapter 1 with the “parachuting” approach 

and could potentially affect the validity of future research in overburdened communities.  
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Translation 

The frustrations highlighted by some researchers regarding difficulties with translating 

measurement items and response scale options indicate that many researchers, in particular 

those who are new to research in SSA countries, do not anticipate the level of difficulty which 

reportedly can arise when seeking conceptual and semantic equivalence. Research has 

explored difficulties in directly translating adverbs in scales and semantic differences in the 

intensity associated with adverbs across cultures (Chung & Han, 2013; Harzing, 2006; Lopez-

Roig & Pastor, 2016; Voss et al., 1996), but this has largely omitted SSA countries and is not 

readily available in the evidence base. Without prior knowledge or awareness of these 

difficulties, how can researchers be expected to prepare, plan, and develop tools to explore and 

limit these issues affecting the validity of the data? 

 

Approaches to improve self-reported measures 

Participants outlined several methods to improve the use of self-report measures, which could 

be utilised by researchers in the future as a means of addressing some of the issues relating to 

the WEIRD phenomena. The discussions on including local experts in questionnaire 

development may appear on obvious approach, but it is surprising the number of participants 

who stated that this was needed and not always widespread practice. This could strengthen the 

measurement validity and help to tackle the WEIRD phenomena (Henrich et al., 2010; Hruschka 

et al., 2020). Investing in time and resources to support the development and adaptation of 

measurement tools, incorporating key points outlined above in relation to the challenges of 

conducting research in SSA countries, were also stated as important. This links to the 

discussion on thoroughly exploring and understanding how psychological constructs may differ 

in SSA countries, and thus influencing the measurement practices associated with this. 

Qualitative methodologies were highlighted as a way to potentially explore this further, prior to 

undertaking research and/or in combination with quantitative methods to explore items in more 

detail. These approaches could be incorporated by researchers as methods to limit problems 

which may arise when collecting data through self-report measures in SSA countries.  

 

Limitations 

There are several limitations to the research. The reliance on memory recall of participants, to 

consider methodological considerations of projects conducted in SSA countries, may have 

restricted the responses provided by participants. Most projects do not focus on methodological 

considerations, this is typically an afterthought which may be difficult for participants to fully 



41 
 

remember. Sub-Saharan Africa is a large geographical area, compromised of 1.14 billion people 

across 46 countries (The World Bank, 2021). There are vast cultural variations between these 

countries, which may further affect the validity and reliability of self-report measures which were 

not explored in depth in this research. There were themes developed from the data which are 

arguably relevant to other populations, not just SSA countries, and some of the challenges 

raised by participants are also representative of wider challenges with self-report research. For 

example, differences in interpretation of psychological constructs and the use of mixed methods 

have been discussed in the literature in Western countries. In addition, a combination of 

approaches was used to conduct the interviews, as both online and face to face approaches 

were utilised.  

 

Strengths 

To the best of the author’s knowledge, this study is the first to explore the views and 

experiences of researchers working in SSA countries, from a mix of different cultural 

backgrounds, focusing on behavioural science research and discussions of psychological 

constructs. These interviews raised challenges in terms of the interpretation and understanding 

of psychological constructs, and as behavioural science and health psychology are relatively 

new fields, these findings are imperative to ensuring that the continuing development of these 

fields consider the potential cultural differences in conceptualising theories and constructs. As 

the research base within these fields is predominantly developed from WEIRD populations, the 

overall suggestions by participants to consider testing and exploring the application of concepts 

and theories in SSA countries from the perspective of these countries is crucial and arguably 

methodologically and ethically vital. 

 

Conclusion 

Although there are methodological issues with self-report measures, some of which are certainly 

not novel, the scale of the effect this can have on the validity and reliability of measures remains 

unknown. Undoubtably, without thorough consideration of the limitations highlighted in this 

study, future research may be more likely to have issues with validity and relevance. The 

findings from this research stress the need for consideration of the challenges discussed, and 

guidelines and/or recommendations for researchers assessing psychological constructs in SSA 

countries, particularly if the researchers intend to use concepts developed from Western based 

research or measurement tools. 
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Chapter 3: Measurement of behavioural influences of healthcare workers towards 

antimicrobial use in sub-Saharan African countries: A systematic review   

 

3.1 Introduction 

Many measurement tools are adapted cross culturally, as a means of validating a measure for 

use in another context (Lopez-Roig & Pastor, 2016). Best practice guidelines for adaptation of 

measures outline the need to not only consider linguistic translation, but also the content, 

format, response scales and presentation to ensure the measure is appropriate for the culture 

(Beaton et al., 2000; Mohler et al., 2016). This includes reviewing the semantic and idiomatic 

equivalence, in terms of the meaning of words and any expressions and colloquialisms used. 

Developing culturally appropriate measures with established strategies for limiting method 

biases is one of the most important topics in behavioural science research, as stated in Chapter 

2, and is crucial to assessing factors which influence healthcare workers behaviours (Muniz et 

al., 2013; Podsakoff et al., 2003). In order to explore factors which, influence behaviours, a 

common approach is the use of self-report questionnaires incorporating varying agreement 

question response options. This is discussed in depth in Chapter 2, and questionnaire 

development and validation are essential for research in behavioural science. Strategies for 

questionnaire development and evaluation are complex, requiring thorough consideration 

(Hansen et al., 2016; Boateng et al., 2018; Borghi et al., 2018; Lotfi et al., 2016; Nielsen et al., 

2017). As most questionnaires measuring psychological constructs are developed on WEIRD 

populations, ensuring measures are adapted to new countries, cultures and languages is 

integral to validity and reliability (Beaton et al., 2000). However, researchers should consider 

whether adaptation is suitable, and some psychologists have argued that methods developed in 

WEIRD populations should be entirely reconsidered for appropriateness within Black, 

Indigenous and People of Colour (BIPOC) populations (Buchanan et al., 2021). 

 

The literature and study outlined in Chapter 2 highlighted that Likert scales may be particularly 

problematic in certain populations, including SSA countries, yet Likert scales are the most 

widely used tool for assessing several constructs in behavioural science, including attitudes, 

beliefs, and preferences (Likert, 1932). Western dominated research practices, such as the use 

of Likert scales, are largely considered the first choice of measurement approach, see Chapter 

1 for more details on this (Beins, 2019). As such, it is useful to understand and explore the type 

of measurement tools used in SSA countries to assess self-reported behavioural influences, to 

improve and build on non-Eurocentric behavioural science. This is currently highly relevant, as 
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the International Society for Behavioral Medicine, the Society of Behavioral Medicine and the 

European Health Psychology Society promote and advocate for the inclusion of behavioural 

science theories and approaches in global health initiatives, including the prevention of non-

communicable diseases in LMICs (Dima et al., 2023; Odukoya et al., 2021). 

 

A pertinent topic area in which self-report methods are popular is Antimicrobial Resistance 

(AMR), which is a worldwide public health concern, potentially threatening the lives of tens of 

millions of people (Braine, 2011). AMR, the process by which microbes develop a resistance to 

antimicrobials, is linked to behaviours relating to stewardship of antimicrobials, including 

inappropriate prescribing and overuse of medications (Jindal et al., 2015; Prestinaci et al., 

2015). These behaviours are complex, multifaceted, and challenging to change, and the burden 

of AMR is significantly higher in SSA countries, due to the high prevalence of infectious 

diseases and reduced healthcare resources (Essack et al., 2017). The key to developing 

interventions to target these behaviours is understanding the problem and effectively identifying 

the specific factors that influence these behaviours (Calvo-Villamanan et al., 2022). However, 

the literature and knowledge base which informs intervention development is reliant on data 

from HICs (Wernli et al., 2020). 

 

Behaviour change interventions are vital to combat AMR, but studies have shown that further 

research and intervention development is required in SSA countries (Iwu & Patrick, 2021). 

Assessing the effectiveness of interventions targeting antibiotic stewardship practices to 

measure and improve how antibiotics are prescribed and used in LMICs is problematic, due to 

poor study quality and vague intervention details (CDC, 2021; Van Dijck et al., 2018). In 

addition, studies do not always report behavioural influences, which are fundamental to 

stewardship interventions (Hulscher & Prins, 2017; Van Dijck et al., 2018). To improve the 

quality of intervention development to tackle AMR, it is necessary to determine which 

behavioural influences to assess and design measures to rigorously address the problem in 

each context (Rogers Van Katwyk et al., 2020). Knowledge, Attitude and Practice (KAP) 

surveys are a popular method used in health sciences research to gain information from a target 

population, with global health organisations advocating for this type of approach (Médicins du 

Monde, 2011). This health behaviour change model originated in the 1950s and assumes that 

knowledge and attitudes directly influence practice (Wan et al., 2016). Relatively cheap and 

easy to administer, this type of questionnaire can offer insights into behavioural influences to 

target interventions and provide useful baseline information (Andrade et al., 2020).  
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However, there have been many developments in understanding behaviour change over recent 

years, including the development of the Behaviour Change Wheel (BCW), established from a 

synthesis of 19 frameworks of behaviour change. Part of the BCW incorporates the COM-B 

model, developed to help identify potential factors influencing behaviour, stipulates that 

behaviour is influenced by Capability, Opportunity, and Motivation (Michie et al., 2011). This 

framework combines previous literature, the premise of which places varying degrees of 

importance on different influencing factors, at the expense of combining all important, potential 

drivers of behaviour (Michie et al., 2011).  

  

In order to understand and intervene to reduce inappropriate antimicrobial prescribing and use 

measures to assess behavioural influences need to be relevant, comprehensive, valid, and 

reliable in the target population. The theories, models, and frameworks which the questionnaires 

are based on should also consider the unique challenges and barriers to AMR interventions, 

relating to health infrastructure, resources, access, and affordability (O’Neill, 2016). This review 

aims to identify what self-report measurement tools have been used to assess the behavioural 

influences of healthcare workers working in SSA countries towards antimicrobial use and 

determine how valid these measures are. 

 

Review question: 

What self-report measurement tools have been used to assess the behavioural influences of 

healthcare workers working in SSA countries towards antimicrobial use?  

 

Main objectives of this study:   

• Identify and describe self-report measurement tools used to assess behavioural influences 

towards antimicrobial use in SSA countries among healthcare workers   

• Assess the reported measurement properties of measures developed and validated for 

assessing factors which influence healthcare workers behaviour (including piloting, 

translating, adaptation, validity, and reliability)  
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3.2 Methods 

This review was reported based on the Preferred Reporting Items for Systematic reviews and 

Meta-Analyses/PRISMA (Page et al., 2021). The protocol was registered with the Open Science 

Framework database in May 2023 (DOI: https://doi.org/10.17605/OSF.IO/ZSQF7). 

 

Inclusion criteria 

Studies were selected that: 

(1) assessed self-reported behavioural influences towards antimicrobial prescribing behaviours 

or reported on the use of measures as a primary or secondary outcome which assessed 

behavioural influences towards antimicrobial use, including validation studies, new 

measurement tools or translated tools. Behavioural influences are those defined within the 

Theoretical Domains Framework (TDF; Atkins et al., 2017): social influences; environmental 

context and resources; social/professional role and identity; beliefs about capabilities; 

optimism; intentions; goals; beliefs about consequences; reinforcement; emotion; 

knowledge; cognitive and interpersonal skills; memory attention and decision processes; 

behavioural regulation and physical skills  

(2) included self-reported behavioural influences towards antimicrobial prescribing 

(3) were conducted in SSA countries, which is the region of Africa south of the Sahara. It 

consists of 46 out of the 54 countries in Africa including Angola, Benin, Botswana, Burkina 

Faso, Burundi, Cape Verde, Cameroon, Central African Republic, Chad, Comoros, 

Democratic Republic of the Congo, Republic of the Congo, Cote d'Ivoire, Equatorial Guinea, 

Eritrea, Eswatini (formerly Swaziland), Ethiopia, Gabon, Gambia, Ghana, Guinea, Guinea-

Bissau, Kenya, Lesotho, Liberia, Madagascar, Malawi, Mali, Mauritania, Mauritius, 

Mozambique, Namibia, Niger, Nigeria, Rwanda, Sao Tome and Principe, Senegal, 

Seychelles, Sierra Leone, South Africa, South Sudan, Swaziland, Tanzania, Togo, Uganda, 

Zambia, and Zimbabwe (The World Bank, 2021) 

(4) included participants who were healthcare workers 

(5) used quantitative measurement tools (mixed methods included but only quantitative work 

reported in this study) 

(6) were published from 2001 onwards (WHO Global Strategy for AMR containment published 

this year; WHO, 2001) 

(7) were published in English  
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Exclusion criteria 

Studies were excluded if: 

(1) the work assessed antimicrobial prescribing in non-human populations  

(2) the study measured influences relating to infection, prevention, and control practices only  

(3) the measurement tool used was qualitative only  

 

Sources of data and search strategies 

Relevant articles were identified in May 2023 through Medline, Scopus, African Index Medicus 

(AIM) PsycINFO and PsycARTICLES. All databases were searched from 2001 and limited to 

English language only. Search strategies for each database are outlined in Appendix 5. The 

reference lists of included studies and any systematic or scoping review studies were also 

screened against the inclusion criteria and relevant ones were included. Grey literature was 

sourced through searching Google Scholar and targeted websites, including NGO google 

custom search. Due to the limitations of Google Scholar, including but not limited to basic 

search capabilities, the search was restricted after 5 pages (100 results) and do not meet the 

inclusion criteria of this review following title review (Haddaway et al., 2015).  

 

Data extraction (selection and coding)  

The titles and abstracts of studies were independently screened by the author, and a second 

reviewer (MSc in Public Health) independently checked 20% of the titles and abstracts at 

random to establish consistency. The full texts of eligible studies were then reviewed 

independently by the first reviewer, and the second reviewer independently checked 20% at 

random. At each stage, the studies were randomly selected with Microsoft excel using unique 

identifying numbers assigned to each database. Random numbers were then generated for 

each study in Excel. The dataset was then sorted in ascending order based on the generated 

random numbers. This ensured that the articles were randomised within their respective 

databases. The two lists of included articles following screening was then compared, and both 

reviewers met to discuss and resolve disagreements (of which there were only three). Articles 

within systematic reviews were assessed for duplicates at the full text stage, then their titles and 

abstracts were screened. Three studies which met the inclusion criteria had no information on 

the questionnaire items used in the research. Authors for all three studies were emailed and 

further details were requested to permit the inclusion of the article to this review. Only one 

author replied (27) with further information and this study was included in the review. The data 

collection form was designed based on the Cochrane data extraction form (Higgins & Green, 
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2011). Irrelevant items relating to trials were removed, and additional information relating to the 

measurement tools were included, such as reliability and validity assessments; 

piloting/pretesting; adaptation and response scales. This data was independently extracted by 

the first reviewer and all forms were checked by the second reviewer.  

 

Risk of bias (quality) assessment  

Both reviewers discussed the quality assessment and independently assessed the quality of 

each study using the Appraisal tool for Cross-Sectional Studies (AXIS; Downes et al., 2016). 

This tool includes 20 items to appraise the reliability, relevance, and potential bias in the study, 

and each was assigned a score from 0 to 20, with higher scores demonstrating a lower risk of 

bias. The tool is outlined in Appendix 6. One study was a pre-post intervention design (15), and 

the NHLBI Quality Assessment Tool for Before-After (Pre-Post) Studies with No Control Group 

was used for this paper (NHLBI, 2013). This tool is outlined in Appendix 7. 

 

Ethical considerations 

This review did not require ethical approval because it involved compiling together studies which 

had been previously published. 
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3.3 Results 

The search yielded a total of 28 relevant articles from 13 SSA countries. Six studies were 

conducted in Ethiopia, four in Nigeria, four in South Africa, three in Zambia, two in Ghana, two in 

Uganda and one in Benin, Gambia, Sierra Leone, Cameron, Gabon, Lesotho and Tanzania. A 

visual representation of these countries in relation to the region of SSA is outlined in Figure 1. 

Most studies were published from 2020 onwards, 61%, and all studies were published after 

2013. See Figure 2 for a Prisma flowchart (Page et al., 2020).  

 

Figure 1 

Map of the SSA countries included in the review  

 

Note. Image license: https://commons.wikimedia.org/wiki/File:Africa-political-map.jpg.  

Saudi Arabia, Yemen and Qatar are not part of SSA. 

 

 

 

 

 

 

 

https://commons.wikimedia.org/wiki/File:Africa-political-map.jpg


49 
 

Figure 2  

PRISMA flow diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Records screened 
(n = 1958) 

Records excluded (n = 1816): 
Not assessing antimicrobial prescribing (n = 1410) 
Not measuring behavioural influences of 
antimicrobial prescribing (n = 138) 
Not healthcare workers (n = 64) 
Not self-report (n = 56) 
Pre 2001 (n = 48) 
Qualitative (n = 45) 
Not in human population (n = 29) 
Not sub-Saharan Africa (n = 14) 
Not in English (n = 10) 
Protocol (n = 2) 

Reports sought for retrieval 
(n = 142) 

Reports not retrieved: 
(n = 2) 

Reports assessed for eligibility 
(n = 140) 

Reports excluded (n = 112): 
Not measuring behavioural influences of 
antimicrobial prescribing (n = 39) 
Qualitative (n = 19) 
Students, not prescribing (n = 18) 
Not self-reported (n = 16) 
Not healthcare workers (n = 4) 
Not assessing antimicrobial prescribing (n = 3) 
Not sub-Saharan African (n = 3) 
Not measuring behavioural influences (n = 3) 
Not HCW self-report (n = 2) 
Not in English (n = 2) 
Questionnaire information not in study and 
authors did not respond to email (n = 2) 
Animal study = 1  

 Studies included in review 
(n = 28) 
 

Records identified from databases: 
Medline n = 356 
PsycINFO/PsycARTICLES n = 43 
AIM n = 44 
SCOPUS n = 1348 
Total (n = 1791) 

 
Google Scholar (n = 514) 
 
Total (n = 2305) 

Records removed before screening: 
Duplicate records removed (n = 347) 
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Overview 

Main study characteristics are provided in Table 4. Most studies were conducted in hospital 

settings (2,3,5,6,7,9,11-20,22,26) and the rest were in primary care or a combination of private 

and public healthcare facilities, with two national studies (4,13) and one study completed in a 

community setting (21). The healthcare workers included in the studies were predominantly 

pharmacists, nurses and doctors, and the number of healthcare workers included in each study 

varied and ranged from 51-2523 (Mean = 236.71). All studies used questionnaires to collect the 

relevant data on behavioural influences, with three studies employing interviewers to administer 

the questionnaires (2,7,24), two studies did not state modality (17,27) and the rest were self-

administered (Table 7). All studies were published in journals and no grey literature which met 

the inclusion and exclusion criteria was found. All eligible data was obtained from cross-

sectional research studies, apart from one study undertaken in Ghana as a pre and posttest 

intervention evaluation tool (24). The aim of this study was to evaluate the success of a training 

programme, and this differed from all other studies’ objectives; to explore behavioural 

influences, with 16 studies stating that informing intervention development and/or 

implementation of AMR policies was either an aim of the study or highlighted as a potential 

application for the results of the study (4,5,8,9,11,13,14,16-18,20,22,24,26-28).  

 

Quality assessment 

An overview of the quality assessment information is outlined in Table 2 and Table 3. Only one 

study based the measurement tool on a previous scale which had been validated in a former 

study (21). Of the 28 studies, 21 scored 16 or higher out of 20 possible items, indicating high 

quality (1-5,7-9,11-14,16-18,20-22,24-26). Of the studies that missed items, most did not take 

measures to report, categorise or describe non-responders. Three studies scored 14 (6,10,19) 

and one study scored 11 (23), largely due to issues with reporting methods. This indicated 

moderate quality, but the remaining two studies were of low quality, with a score of eight and 

nine (27,28). Five studies did not report a pretest or pilot of the questionnaire prior to use 

(1,10,14,15,27). The pre-posttest study design received a score of 5 out of a possible 11, 

indicating moderate quality. 

 

Measurement development 

A total of seven studies did not report how the measurement tool was developed 

(15,16,19,22,23,27,28). Of the 21 studies that did provide details on how the measure was 

developed, ten used at least one previous study based in a SSA population (1,4,6-8,12-
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14,20,25), one used WHO AMS toolkits developed with information specific to SSA countries 

(26) and ten studies did not report using studies undertaken in SSA countries to develop the 

measure (2,3,5,9,10,11,17,18,21,24; Table 6). 

 

Twenty-three studies reported conducting some form of pre-testing or pilot testing, illustrated 

with other measurement considerations in Table 7. However, 30% of these studies provided no 

details on what the piloting involved or how it was conducted (4,5,12,18,19,22,23). Eight studies 

only outlined the population involved (3,6,7,9,11,13,16,20) and six studies stated whether the 

results from pilot/pretest were used in the analysis (2,8,24-26,28), with only one study 

incorporating this information in the results (28). In relation to changes based on pilot/pretest 

data, five studies stated that changes were made to the questionnaire based on this information 

(8,17,21,25,26). None of the included studies discussed piloting or adaptation specifically in 

relation to question stems or response scales. Although several studies used parts of 

questionnaires which had already been published or information from the literature (1,2,4-6,8-

10,12,25,26), only one study detailed which questions from the studies were used and 

specifically how they had been adapted (20).  

 

Response scales 

Twenty-five of the 28 studies (89%) incorporated Likert scales as the response scales for some 

or all behavioural influences assessed (1,3-26 Table 4). Five studies used a dichotomous scale 

(2,4,25,27,28), one study used dichotomous with an option for “I do not know” (13), seven 

studies developed multiple choice questions to assess knowledge (3,4,13,16,20,26,27) and one 

study used a continuous scale from one to ten (9). Most Likert scales had five points, with one 

study using a three-point scale (24). and one other using a four-point scale (22). Agreement 

Likert scales (strongly agree, agree, neither agree nor disagree, disagree, strongly disagree) 

were the dominant label descriptors used to assess attitudes, perceptions, and beliefs, 

incorporated in questionnaires of 20 studies (1,3-5,7-10,12,14-19,21-24,26). Three studies 

developed a usefulness Likert scale (13,16,22) and a further 3 studies used a degree of 

influence/contribution Likert scale (3,11,14). Two studies used an importance Likert scale (3,20) 

or a confidence Likert scale (4,20). One study had a response scale indicating how often, using 

a Likert scale, and 1 study did not report what labels were used in the Likert scales incorporated 

in the questionnaire (6). All studies which reported Likert scale information (24 of the 25 studies) 

used verbal descriptors in the questionnaires for each point of the Likert response scale. 

 



52 
 

Validity and reliability 

Validity and reliability were reported for all included studies and assessed using standard 

definitions outlined in the literature (Dronavalli & Thompson, 2015; Taherdoost, 2016). Studies 

were deemed to have assessed content validity if a team of experts or judges had been used to 

assess specifically the relevance of the tool and whether the questionnaire is representation of 

the target construct (Taherdoost, 2016). Only four studies met this criterion for reporting content 

validity assessment (2,20,21,26). One study used a previously developed measure, of which the 

content validity had been assessed in the original development study and in the modified data 

collection tool by a team of experts (21). This study also assessed face validity, through 

determining where items linguistically and analytically represented the target construct 

(7,21,25,26). Six studies calculated the internal consistency of the questionnaire using 

Cronbach’s alpha (1,5,7,13,21,26; Table 6). 

 

Translation 

Only seven studies (25%) outlined the language(s) in which the questionnaire was delivered to 

healthcare workers, three of which were written in English (7,19,20), two were in Amharic, the 

official language of Ethiopia (18,21) and one questionnaire was in Swahili, an official language 

of Zambia (5). The questionnaire in one study conducted in Cameroon was produced for 

participants in both English and French (14). The author of one further study provided 

information on the language of the questionnaire after being contacted, and this questionnaire 

was written in French, an official language of Benin (20). Two studies highlighted that the 

questionnaires were prepared in English, translated into the target language, pre-tested and 

then back translated into English (5,21). The other studies did not report any information on 

translation practices. 

 

Authorship 

Fifteen of the twenty-eight articles (54%) had contributing authors based or affiliated with a 

university or health facility in a Western country (2,3,5-9,12-15,18,20,25,28). Of these 15 

articles, three studies did not include an author from the target population country (12,14,20) 

and two of these studies only included authors from European countries, Hungary, and 

Germany respectively (12,20). All other studies included authors based in the target population 

country (Table 5). Only three studies did not include an author from the target population 

country as a first or last author in the published paper (8,12,15). 
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Behavioural influences 

Findings demonstrate that knowledge, attitudes, and perceptions were the most reported 

behavioural influences assessed in the literature (Table 4). Twenty-one studies measured 

knowledge, 16 studies explored attitudes, 11 looked at perceptions and two assessed beliefs. 

The terminology for behavioural influences used in this study is the same as the authors 

originally proposed to identify the constructs measured. Most studies (27 out of 28) did not 

clearly describe the construct(s) they were assessing, behavioural influences, or the rationale, 

theory, or framework for the chosen construct(s), one study did (22). Seven studies referred to 

the KAP acronym, but no further information was reported on the related theory 

(2,4,5,12,14,20,26). In one study, the authors specifically discussed the construct of attitudes 

and the theoretical stance for the definition they used (5). 
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3.4 Discussion 

This systematic review provides a summary of self-report measurement tools used in SSA 

countries to assess behavioural influences towards antimicrobial use in healthcare workers. 

Self-administered questionnaires, incorporating Likert scale response options to assess 

healthcare workers’ knowledge, attitudes and perceptions toward AMR dominated the literature 

base. Overall, most studies were rated as high quality for cross-sectional studies and included a 

pilot or pre-testing phase, although the quality of reporting on these varied and very few studies 

conducted validity or reliability assessments. Seventeen studies either did not report how the 

measurement tool used was developed or did not disclose the use of studies undertaken in SSA 

countries to support the questionnaire development. All studies bar 3 used Likert response 

scales, however none of the studies stated that the Likert response scales, or any of the scales, 

were considered in the pilot/pre-testing phase. A high proportion of studies had authors based 

of affiliated in a Western country, and this proportion is similar to the findings of research studies 

discussed in Chapter 1 (Arnett, 2009; Thalmayer et al., 2020). 

 

Most of the studies discovered in the literature base were conducted in hospital settings, in one 

or more specific sites within small geographical regions. As a potential result of this, all studies 

bar one developed a new measurement tool for the specific purposes of that research project. 

This is an interesting finding, as the topic area of AMR is currently very relevant, and there 

should be a greater focus on utlising existing measures as opposed to developing new 

measures exploring the same psychological constructs using different means (WHO, 2015). By 

using existing measures, either through adapting Western developed measures to ensure 

cultural relevance, or utilsing measures already developed in the culture of question, this could 

help eliminate potential concerns relating to biases in development processes associated with 

culture.    

 

Although most studies reported conducting some form of pretesting or piloting of the 

questionnaire, and the quality of included studies was predominantly moderate-high, the 

reporting of the specific process adopted was omitted from most articles. As a result, the validity 

and reliability of most studies is questionable, particularly as all but one questionnaire was 

newly developed. Furthermore, authors referenced a large body of literature from Western 

countries as informing the development of questionnaires. This is understandable, due to the 

Western bias in publications and large body of research from high-income countries (Mulimani, 

2019; also discussed in Chapter 1). However, this creates challenges in ensuring conceptual, 
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experiential, semantic and idiomatic differences across cultures are comprehensively 

considered in measurement design (Beaton et al., 2000; Lopez-Roig & Pastor, 2016; Hruschka 

et al., 2018). It is difficult to determine the impact of Western measurement approaches in the 

included papers, as no studies reported directly adapting a questionnaire developed in a 

Western country. This is likely due to the objective of most studies to report on local data at one 

hospital or several hospitals within a geographical region of a country. More than half of studies 

did include an author based or partially based in an institution in a Western country, with some 

studies published only by authors based in Western educational institutions. However, it should 

be highlighted that not all Western influences are potentially a drawback, but this should be 

balanced with considerations to the local context to ensure the tools developed are relevant to 

the culture in question (Hruschka, 2020). 

 

It is surprising that very few studies stated the language of questionnaire delivery, especially 

considering English is not an official language in Tanzania, Ethiopia, and Gabon. This raises 

key questions regarding construct equivalence, as it is possible that a number of these 

measures were developed in one language and translated into official and/or local languages, 

and that translation practices include careful consideration of the intention and specific 

meanings of question items to avoid issues with interpretation (Hawkins et al., 2020). The few 

studies that did report translation highlighted this process and discussed back translation; once 

deemed a valuable part of the translation process but more recently criticisms of this approach 

have been raised, including the potential to miss important translation issues (Epstein et al., 

2015; Behr, 2016). Research suggests that a panel or committee of experts to translate in a 

team approach is a more successful method (Epstein et al., 2015).  

 

Considering the Western influences in the measurement development, highlighted above, key 

questions remain regarding the relevance of the response scales. With so many studies utilising 

Likert scales, particularly agreement scales, the question of reliability is an important one. None 

of the studies included reported pretesting or piloting the response scales with participants. 

Although this is not regular practice in cross sectional research studies, and there were no 

perceived issues reported in the papers in relation to the response scales, for the reasons 

outlined in Chapter 1 & 2, this should be considered further in populations that are not 

represented in WEIRD samples. Over and above measurement equivalence, which in this 

context is not so relevant due to lack of cross-cultural comparisons and no reporting of 

adaptation of measures, there is little evidence or understanding in relation to when Likert 
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scales will provide tangible, relevant data and when this may not be the case. Extreme 

responses and missing data have been reported in the literature, but this is a considerably 

complex and under researched area, and further work is required to explore this issue 

(Hruschka et al., 2018). Studies in general do not tend to highlight issues with response scales, 

unless this has been raised by several participants or probed further by interviewers, as seen in 

the findings outlined in Chapter 2.4, and potential issues can go relatively unnoticed in research 

studies. Therefore, like the findings outlined in Chapter 2.4, there is a need to thoroughly 

pilot/pre-test and utilise local expertise in the development and testing of questionnaires to 

ensure the measure is culturally appropriate. 

 

Most studies were published in the last few years, but the KAP model of assessing influencing 

factors appeared to be the basis for most work, as authors targeted knowledge and attitudes 

(Andrade et al., 2020). Although very few studies referenced this model directly to support the 

choice of behavioural influences measured in the research, no other theories, models, or 

frameworks were cited as a rationale for the chosen influencing factors. The lack of reference to 

theories is not entirely surprising, as studies were based on practice and not in academic 

settings. Nevertheless, the use of behavioural approaches to determine which influencing 

factors to assess is important, especially considering that a large proportion of studies intended 

to potentially use the results to develop interventions and/or inform AMS action plans (Rogers 

Van Katwyk et al., 2020).  

 

Caution must be warranted, as behavioural science approaches must consider the context in 

SSA countries, which often face unique resource and health constraints. Arguably, this further 

supports the need for incorporating comprehensive frameworks to consider a wider range of 

factors which may influence healthcare practitioners’ behaviour, particularly in AMS intervention 

development. Behavioural science approaches have progressed in recent years, with a focus on 

developing frameworks which include potential influencing factors in a digestible form, and link 

to relevant theories (Michie et al., 2014). But reviews of AMS interventions in LMICs also found 

a lack of consideration for behavioural science theories in intervention development, despite 

recent evidence in support of this (Van Dijck et al., 2018; Craig et al., 2023). Further work is 

needed to understand, promote, and incorporate behavioural science theories and approaches 

in SSA countries.    
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Limitations 

Whilst this review makes a unique contribution to the literature on measurement development in 

SSA countries within the field of behavioural science, it is important to view the findings in light 

of the study limitations. This review is limited due to a lack of information and reporting on 

measurement properties of developed questionnaires. Including English language studies only 

underestimates the contributions from non-English speaking countries and is complicit in 

publication bias towards Western countries. Although a google scholar search was used to 

identify grey literature, future attempts should include a more extensive and thorough grey 

literature search to minimize the effects of publication bias, including incorporating unpublished 

data through contacting researchers directly. 

 

The interpretation of the results was also largely undertaken in a Western context, by a 

researcher based in the West. The topic area and population chosen for assessing self-report 

measurement resulted in participants from educated backgrounds. Further research is required 

to explore and understand the measurement tools and associated properties in community 

populations, as there are likely to be additional challenges in terms measurement equivalence 

and the use if Likert scales (Hruschka et al., 2018). This study focused on SSA countries, but it 

should be noted that only 14 out of 46 SSA countries were represented in this review. As 

discussed in Chapter 1, using the term SSA broadly is not representative of the diverse mix of 

included countries, and this should be considered when interpreting these findings. This also 

limits the generalizability of the results, as this study focused on research in a selective and 

relatively new area of interest. Further studies could explore behavioral influences across 

multiple healthcare worker behaviors to gain deeper insight into self-report measurement tools 

in SSA countries. 

 

Conclusion  

Overall, this review found that there are several existing self-report measures available in 

countries across SSA to assess behavioural influences of healthcare workers towards 

antimicrobial use in humans. Measures are typically developed for the primary purpose of the 

study, and authors could potentially benefit from exploring the current literature base to support 

the development of measures, rather than using Western based studies to inform development, 

which could potentially be biased due to cultural differences. In general, studies did report pilot 

or pre-testing prior to rolling out the developed measure. However, this did not consider Likert 

response scales which could be a potential challenge for certain populations and should be 
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reviewed prior to implementation. Validity, reliability, translation and the use of behavioural 

theories and models to support the development of questionnaires are key areas which were 

under reported and should be considered further in measurement development studies to 

support the assessment of the cultural relevance of the measure. 
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Table 2 
Results for quality assessment appraisal using AXIS 
 

 Results for AXIS appraisal 

Study 

Author 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 

1.Chetty et 

al., 2023 

1 1 0 1 1 1 0 1 0 1 1 1 1 0 1 1 1 1 1 1 16 

2.Tembo et 

al., 2022 

1 1 1 1 1 1 0 1 1 1 0 1 0 0 1 0 1 1 1 1 15 

3.Gulleen 

et al., 2022 

1 1 0 1 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 15 

4.Balliram 

et al., 2021 

1 1 0 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0 1 16 

4.Mufwam

bi et al., 

2021 

1 1 0 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 17 

6.Nkinda et 

al., 2022 

1 1 0 1 1 1 0 0 1 1 1 0 0 0 1 1 1 1 1 1 14 

7.Kimbowa 

et al., 2021 

1 1 1 1 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 16 

8.Kabba et 

al., 2020 

1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 18 

9.Kalungia 

et al., 2019 

1 1 1 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1 1 17 
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 Results for AXIS appraisal 

Study 

Author 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 

10.Farley 

et al., 2018 

1 1 0 1 1 1 0 1 0 0 1 1 0 0 1 1 1 1 1 1 14 

11.Adorka 

et al, 2013 

1 1 0 1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 0 1 15 

12.Abubak

ar et al., 

2023 

1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 0 17 

13.Adegbit

e et al., 

2022 

1 1 0 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 17 

14.Domche 

Ngongang 

et al., 2021 

1 1 0 1 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 15 

16.Gebrehi

wotet al., 

2020 

1 1 1 1 1 1 0 1 1 1 0 1 1 0 1 1 1 1 1 1 16 

17.Mersha, 

2018 

1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 18 

18.Gebrete

kle et al., 

2018 

1 1 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 17 
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 Results for AXIS appraisal 

Study 

Author 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 

19.Tafa et 

al., 2017 

1 1 0 1 1 0 0 1 1 1 0 1 0 0 1 1 1 1 1 1 14 

20.Chaw et 

al., 2017 

1 1 0 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 16 

21.Erku, 

2016 

1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 18 

22.Abera 

et al., 2014 

1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 19 

23.Ajibade 

et al., 2014 

1 1 0 1 1 0 0 1 0 1 0 0 0 0 1 1 1 1 0 1 11 

24.Asante 

et al., 2017 

1 1 1 1 1 1 0 1 1 0 1 1 0 0 1 1 1 0 1 1 15 

25.Guma 

et al., 2022 

1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 17 

26.Ogoina 

et al., 2021 

1 1 0 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 17 

27.Dougno

n et al., 

2020 

0 0 0 1 1 1 0 0 0 0 0 0 0 0 1 1 1 0 1 1 8 

28.Manga 

et al., 2021 

1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 9 
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Table 3 

Quality assessment using NHLBI 

Results for NHLBI appraisal 

Study Author 1 2 3 4 5 6 7 8 9 10 11 

15.Sneddon 

et al., 2020 

1 1 1 1 0 CDa 0 NRb NRb 1 1 

 
aCannot determine 

bNot reported 
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Table 4 

Characteristics of included studies 

 

Study ID Country Setting Sample size Behavioural 

influences 

Scale Questions Reporting of 

missing data 

1.Chetty et 

al., 2023 

South 

Africa 

Public & 

private 

healthcare 

sectors 

Pharmacists 

N = 55 Knowledge 

Attitudes 

Perceptions 

LS: Strongly agree; 

agree; neutral; 

disagree; strongly 

disagree 

11 Questions 

assessing 

knowledge, 

attitudes, and 

perceptions 

towards AMS 

practices  

 

2 participants 

missing data 

 

2.Tembo et 

al., 2022 

Zambia Tertiary 

hospital 

Nurses & 

pharmacy 

workers 

N = 263 Knowledge 

Attitudes 

 

Dichotomous: Yes or 

no 

 

6 Questions 

on knowledge 

about AMR 6 

Questions on 

attitudes 

towards AMR 

 

 

 

  

No missing 

data 
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Study ID Country Setting Sample size Behavioural 

influences 

Scale Questions Reporting of 

missing data 

3.Gulleen et 

al., 2022 

Uganda UCI Hospital 

staff 

Nurses, 

pharmacists 

& physicians 

N = 61 Knowledge 

Perceptions 

Multiple choice 

(knowledge) & LS: 

Does not contribute; 

usually does not 

contribute; neutral; 

occasionally 

contributes; frequently 

contributes 

LS: Strongly disagree; 

somewhat disagree; 

neither agree nor 

disagree; somewhat 

agree; strongly agree; 

don’t know 

LS: Very unimportant; 

somewhat 

unimportant; neutral; 

somewhat important; 

very important 

 

 

10 Questions 

on influencing 

factors 

towards AMR 

9 Questions 

on influencing 

factors for 

prescribing 

3 Questions 

on knowledge 

questions  

1 participant 

missing all 

data 
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Study ID Country Setting Sample size Behavioural 

influences 

Scale Questions Reporting of 

missing data 

4.Balliram et 

al., 2021 

South 

Africa 

National 

level 

Pharmacists, 

Doctors & 

Nurses 

N = 2523 Knowledge 

Attitudes 

Dichotomous: Yes or 

no 

Multiple choice 

questions (attitudes) 

LS (knowledge & 

attitudes): Strongly 

agree; agree; neutral; 

disagree; strongly 

disagree 

LS (confidence): Very 

confident; confident; 

unsure; unconfident; 

very unconfident; not 

applicable 

 

 

 

 

 

 

8 Questions 

on knowledge   

13 Questions 

on confidence 

7 Questions 

on attitudes 

Only 2098 

completed the 

influencing 

factors 

sections (425 

missing) 
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Study ID Country Setting Sample size Behavioural 

influences 

Scale Questions Reporting of 

missing data 

5.Mufwambi 

et al., 2021 

Zambia Tertiary 

Hospitals 

Healthcare 

professionals 

N = 304 Knowledge 

Attitudes 

LS: Strongly agree; 

agree; not sure; 

disagree; strongly 

disagree 

 

11 Questions 

on knowledge 

of AMR 

10 Questions 

on attitudes 

towards AMR 

8 Questions 

on knowledge 

of prescribing 

 

22 missing 

6.Nkinda et 

al., 2022 

Tanzania Hospital 

Prescribers 

& dispensers 

N = 108 Knowledge 

Attitudes 

Two different 5-point 

LS (not reported) 

Knowledge 

on rational AB 

use in 

children & 

how AR 

occurs 

Attitudes 

towards AB 

use in 

children & AR 

(no further 

info) 

Not reported 
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Study ID Country Setting Sample size Behavioural 

influences 

Scale Questions Reporting of 

missing data 

7.Kimbowa et 

al., 2021 

Uganda Hospital 

Healthcare 

providers 

N = 582 Attitudes LS: Strongly agree; 

agree; neither agree 

nor disagree; 

disagree; strongly 

disagree 

12 Questions 

assessing 

attitudes 

relating to 

AMS  

Missing 2 

8.Kabba et 

al., 2020 

Sierra 

Leone 

Public sector 

hospitals 

Doctors 

N = 119 Knowledge 

Attitudes 

LS: Strongly agree; 

somewhat agree; 

neither agree nor 

disagree; somewhat 

disagree; strongly 

disagree 

22 Questions 

on knowledge 

of AB and 

ABR  

8 Questions 

on attitudes 

towards 

prescribing 

AB 

 

9.Kalungia et 

al., 2019 

Zambia University 

teaching 

hospitals 

Physicians & 

pharmacists 

N = 198 Knowledge 

Perceptions 

Continuous scale from 

1 of 10 (knowledge) 

LS: Agreed, 

disagreed, unsure 

(perceptions & 

attitudes) 

3 Questions 

on knowledge 

on AMS 

8 Questions 

on 

perceptions 

and attitudes 

about AMR 

No missing 

data 
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Study ID Country Setting Sample size Behavioural 

influences 

Scale Questions Reporting of 

missing data 

10.Farley et 

al., 2018 

South 

Africa 

All GPs in 

South Africa 

Primary care 

prescribers 

N = 264 Knowledge 

Attitudes 

Perceptions 

LS: Agree, disagree; 

unsure (attitudes & 

perceptions)  

Multiple choice 

questions (knowledge) 

Case studies with 

multiple choice 

options (knowledge) 

12 Questions 

on attitudes 

and 

perceptions 

relating to AB 

7 Knowledge 

case studies 

with multiple 

choice 

 

Between 11-

22 for 

questions 

11.Adorka et 

al, 2013 

Lesotho Hospital 

Doctors & 

primary 

healthcare 

nurses 

N = 51 Attitudes 

Perceptions 

LS of degree of 

influence: No 

response; not at all; 

minor degree; major 

degree 

6 Questions 

on influencing 

factors of 

prescribing 

AB 

 

 

 

 

 

 

No response 

between 5-0  
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Study ID Country Setting Sample size Behavioural 

influences 

Scale Questions Reporting of 

missing data 

12.Abubakar 

et al., 2023 

Nigeria Hospitals 

Health 

workers 

N = 313 Knowledge 

Attitudes 

LS: Strongly agree; 

agree; neutral, 

disagree; strongly 

disagree 

20 Questions 

on knowledge 

of AB and 

ABR 

15 Positive & 

negative 

questions 

evaluating 

attitude 

towards 

prescription of 

ABs  

Not reported 

13.Adegbite 

et al., 2022 

Gabon Hospital 

Healthcare 

workers 

N = 47 Knowledge 

Perceptions 

Dichotomous: Yes; no; 

I do not know 

(knowledge & 

attitudes) 

LS: Very useful; 

useful; neither useful 

nor unnecessary; 

useless; completely 

unnecessary 

(attitudes) 

8 Questions 

on knowledge 

of ABR 

9 Questions 

on attitudes  

12 Questions 

on attitudes 

towards 

interventions 

Not reported 
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Study ID Country Setting Sample size Behavioural 

influences 

Scale Questions Reporting of 

missing data 

14.Domche 

Ngongang et 

al., 2021 

Cameroon Tertiary 

hospitals 

Medical 

doctors  

N = 98 Knowledge 

Perceptions 

Other factors 

(single items) 

LS: Strongly agree; 

agree; neutral; 

disagree; strongly 

disagree (perceptions 

& attitudes) 

LS: Strongly influence, 

influence, neutral, do 

not influence, do not 

influence at all 

Knowledge scale 

unclear, scored as 

correct or incorrect 

12 statements 

on 

perceptions of 

AB use and 

ABR 

8 statements 

on 

perceptions of 

AB use and 

ABR 

Knowledge 

questions 

(various) 

Factors that 

influence (25 

missing) 

 

15.Sneddon 

et al., 2020 

Ghana Hospitals 

Healthcare 

professionals 

N = 60 Knowledge  

Attitudes 

Multiple choice  

(knowledge)  

LS: Strongly agree; 

agree; neither agree 

nor disagree; 

disagree; strongly 

disagree (attitudes) 

8 Questions 

on knowledge 

of AMS 10 

Questions on 

attitudes 

towards AMR 

& AMS 

1 pre-test 

missing 

responses 

3 post-test 

missing 

responses  
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Study ID Country Setting Sample size Behavioural 

influences 

Scale Questions Reporting of 

missing data 

16.Gebrehiwo

t et al., 2020 

Ethiopia University 

Hospital 

Healthcare 

providers 

N = 153 Knowledge 

Beliefs 

LS: Very useful; 

useful; not useful; not 

sure(beliefs) 

LS: Strongly agree; 

agree; disagree; 

strongly disagree; do 

not know (beliefs) 

Multiple choice 

questions (beliefs) 

Knowledge scale: not 

reported 

7 Questions 

on beliefs 

about AMR 

interventions 

3 Questions 

on beliefs 

about the 

problem of 

AMR  

7 Questions 

on knowledge 

of cause of 

AMR 

2 Questions 

on beliefs 

about 

unnecessary 

AB 

prescriptions 

 

 

Not reported 
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Study ID Country Setting Sample size Behavioural 

influences 

Scale Questions Reporting of 

missing data 

17.Mersha, 

2018 

Ethiopia University 

Teaching 

Hospitals 

Medical 

Interns 

N = 270 Attitudes 

 

LS: Strongly agree; 

agree; neutral; 

disagree; strongly 

disagree 

13 Questions 

on attitudes 

towards AMS 

Not reported 

18.Gebretekle 

et al., 2018 

Ethiopia Hospital 

Pharmacists 

& Physicians 

N = 406 Perceptions 

(other data 

qualitative) 

LS: Strongly agree; 

agree; disagree; 

strongly disagree 

19 Questions 

on 

perceptions of 

AMR 

No missing 

data 

19.Tafa et al., 

2017 

Ethiopia Hospitals & 

health 

centers 

Paramedical 

staff 

N = 218 Knowledge 

Attitudes 

LS: Strongly agree; 

agree; disagree; 

strongly disagree 

(knowledge)  

Likert scale: Above & 

don’t know (attitudes)  

14 Questions 

on AMR 

knowledge  

9 Questions 

on attitudes 

towards AMR  

4 attitudes on 

unnecessary 

prescriptions 

3 attitudes on 

importance of 

AMR burden 

 

No missing 

data 
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Study ID Country Setting Sample size Behavioural 

influences 

Scale Questions Reporting of 

missing data 

20.Chaw et 

al., 2017 

Gambia Hospitals & 

health 

centers 

Health 

practitioners 

N = 216 Knowledge  

Attitudes 

Multiple choice 

(knowledge) 

LS: Very confident; 

confident; unconfident; 

very unconfident  

LS: Very important; 

important; moderately 

important; slightly 

important; not 

important; not 

applicable (attitudes) 

10 Questions 

on knowledge 

of 

inappropriate 

AB use 

2 Questions 

on attitudes 

towards AB 

prescribing & 

important 

factors 

influencing 

prescribing 

 

14 

questionnaires 

had some 

missing data 

21.Erku, 2016 Ethiopia Pharmacies 

Community 

pharmacists 

N = 389 Perceptions LS: Strongly agree; 

agree; neutral; 

disagree; strongly 

disagree 

 

8 Questions 

on 

perceptions 

towards AMS 

 

 

 

No missing 

data 
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Study ID Country Setting Sample size Behavioural 

influences 

Scale Questions Reporting of 

missing data 

22.Abera et 

al., 2014 

Ethiopia Hospitals 

Physicians & 

nurses 

N = 385 Knowledge 

Beliefs 

LS: Strongly agree; 

agree; disagree; 

strongly disagree; 

don’t know 

(knowledge) 

LS: Very useful, 

useful, not useful, not 

sure (beliefs) 

Additional knowledge 

questions scale not 

reported 

13 Questions 

on knowledge 

of AMR 

2 Questions 

on knowledge 

on scope of 

AMR problem  

14 Questions 

on beliefs 

regarding 

AMR 

 

No missing 

data 

23.Ajibade et 

al., 2014 

Nigeria National 

level 

Nurse-

Anesthetists 

N = 67 Knowledge 

Attitudes 

LS: Strongly agree; 

agree; unsure; 

disagree; strongly 

disagree 

2 Questions 

on knowledge 

and 2 attitude 

questions on 

perioperative 

antibiotic 

prophylaxis 

prescribing  

Varies 

between 7 

and 0 for the 4 

questions 
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Study ID Country Setting Sample size Behavioural 

influences 

Scale Questions Reporting of 

missing data 

24.Asante et 

al., 2017 

Ghana Public & 

Private 

facilities 

Prescribers 

N = 379 Knowledge 

 

LS: Agree; disagree; 

don’t know 

13 Questions 

on knowledge 

of ABR & use 

 

No missing 

data 

25.Guma et 

al., 2022 

South 

Africa 

Primary 

healthcare 

facilities 

General 

practitioners 

N = 209 Knowledge 

Factors in 

general 

Attitudes & 

perceptions 

mentioned 

as being in 

questionnair

e, but not 

outlined in 

results 

Dichotomous: Yes; no 

& multiple choice 

questions (knowledge) 

LS: Very often; often; 

about half the time; 

rarely; almost never 

(environmental 

factors) 

10 Questions 

on knowledge 

of AB use 

16 Questions  

assessing 

environmental 

factors 

influencing 

AB 

prescribing 

34 incomplete 

questionnaires 

excluded 

26.Ogoina et 

al., 2021 

Nigeria Tertiary 

hospitals 

Physicians 

N = 1324 Knowledge 

Attitudes 

Multiple choice 

(knowledge) 

LS: Strongly agree; 

agree; neutral; 

disagree; strongly 

disagree (attitudes) 

28 Questions 

on knowledge 

of AB & AMR 

15 Positive & 

negative 

attitude 

questions 

Incomplete 

questionnaires 

were counted 

as non-

response and 

not included in 

final numbers 
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Study ID Country Setting Sample size Behavioural 

influences 

Scale Questions Reporting of 

missing data 

27.Dougnon 

et al., 2020 

Benin Healthcare 

workers 

(nurses, 

assistant 

nurses, 

physicians, 

midwives, 

specialized 

physicians) 

N = 330 Knowledge 

Attitudes 

Dichotomous: Yes; no 

(attitudes & 

knowledge) 

Multiple choice 

questions (knowledge) 

 

18 Questions 

on knowledge 

regarding AB 

prescribing 

Number of 

attitude 

questions not 

reported  

 

 

Not reported 

28.Manga et 

al., 2021 

Nigeria Primary 

healthcare 

workers 

N = 442 Perceptions Dichotomous: Yes; no 5 Questions 

assessing 

perceptions 

for not 

adhering to 

AB 

prescribing 

guidelines 

Not reported 
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Table 5 

Publication information 

Study ID Countries where authors were 

based at time of publication 

Lead author/final author Journal published  

1. Chetty et al., 2023 South Africa 

 

South Africa Health SA Gesondheid - Journal of 

Interdisciplinary Health Sciences 

2. Tembo et al., 2022 Zambia; UK 

 

Zambia & UK JAC-Antimicrobial Resistance 

3. Gulleen et al., 2022 USA; Uganda 

 

USA & Uganda Antimicrobial Stewardship & 

Healthcare Epidemiology 

4. Balliram et a., 2021 South Africa South Africa Southern African Journal of 

Infectious Diseases 

5. Mufwambi et al., 2021 Germany, Sweden; UK; Zimbabwe; 

Zambia; South Africa 

 

Zambia & UK Frontiers in Pharmacology 

 

6. Nkinda et al., 2022 Tanzania; Switzerland; USA; 

Rwanda 

 

Tanzania & Rwanda BMC Health Services Research 

7. Kiba et al., 2021 Uganda; Sweden 

 

Uganda PLoS ONE 

8. Kabba et al., 2020 China; Sierra Leone; Australia 

 

China Transactions of the Royal Society 

of Tropical Medicine and Hygiene 
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Study ID Countries where authors were 

based at time of publication 

Lead author/final author Journal published  

9. Kalungia et al., 2019 Zambia; UK; Sweden; South Africa 

 

Zambia & South 

Africa/UK/Sweden 

Journal of Chemotherapy 

10. Farley et al., 2018 South Africa South Africa South African Medical Journal 

 

11. Adorka et al, 2013 Nambia; Lesotho; Mexico 

 

Nambia & Mexico African Health Sciences 

12. Abubakar et al., 2023 Hungary 

 

Hungary Journal of Infection Prevention 

13. Adegbite et al., 2022 Gabon; Netherlands; Germany; 

Sierra Leone; South Africa 

 

Gabon/Netherlands & 

Gabon/Netherlands/Germ

any/Sierra Leone/South 

Africa 

Antimicrobial Resistance & 

Infection Control 

 

14. Domche Ngongang et 

al., 2021 

South Africa; USA 

 

South Africa/USA & South 

Africa 

BMC Infectious Diseases 

15. Sneddon et al., 2020 Ghana; Iraq; UK 

 

UK & UK JAC Antimicrobial Resistance 

16. Gebrehiwot et al., 

2020 

Ethiopia Ethiopia Infection and Drug Resistance 

17. Mersha, 2018 Ethiopia Ethiopia Antimicrobial Resistance and 

Infection Control 

18. Gebretekle et al., 

2018 

Ethiopia; Canada 

 

Ethiopia & Canada PLoS ONE 
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Study ID Countries where authors were 

based at time of publication 

Lead author/final author Journal published  

19. Taga et al., 2017 Ethiopia Ethiopia Annals of Clinical Microbiology 

and Antimicrobials 

20. Chaw et al., 2017 Germany Germany Transactions of the Royal Society 

of Tropical Medicine and Hygiene 

 

21. Erku, 2016 Ethiopia Ethiopia Interdisciplinary Perspectives on 

Infectious Diseases 

22. Abera et al., 2014 Ethiopia Ethiopia BMC Pharmacology and 

Toxicology 

23. Ajibade et al., 2014 Nigeria Nigeria Nigerian Journal of Medicine 

24. Asante et al., 2017 Ghana Ghana BMC Health Services Research 

25. Guma et al., 2022 South Africa; UAE; UK South Africa & South 

Africa 

Antibiotics 

26. Ogoina et al., 2021 Nigeria Nigeria Antimicrobial Resistance and 

Infection Control 

27. Dougnon et al., 2020 Benin Benin International Journal of One 

Health 

28. Manga et al., 2021 Nigeria; South Africa; UK 

 

Nigeria & Nigeria PAMJ One Health 
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Table 6 

Questionnaire adaptation information 

Study ID Adaptation 

1. Chetty et al., 2023 Incorporated questions from previous instrument designs in 4 similar studies: 

• South Africa, questionnaire with student population  

• Pakistan, qualitative and quantitative study with students 

• Qatar, qualitative study, unclear  

• Australia & France, survey with pharmacists 

No further details on adaptation process reported  

  

2. Tembo et al., 2022 Based on 1 previous study: 

• Iraq, questionnaire with undergraduate pharmacy students 

No further details on adaptation process reported  

 

3. Gulleen et al., 2022 Based on 1 previous study: 

• Peru, questionnaire with medical doctors 

No further details on adaptation process reported 

 

4. Balliram et al., 2021 Adapted and piloted, based on questionnaires in 4 previous studies: 

• France & Scotland, survey with junior doctors 

• Ethiopia, questionnaire with physicians & nurses  

• Brazil, survey with nurses & doctors & India, survey with paramedical staff 

No further details on adaptation process reported  
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Study ID Adaptation 

5. Mufwambi et al., 2021 Based on 2 previous studies:  

• Europe, secondary data from prescribers  

• Southern Iran, pre/post intervention assessing antibiotic use  

No further details on adaptation process reported  

  

6. Nkinda et al., 2022 Based on 2 previous studies: 

• DR Congo, survey with medical doctors & students  

• Pakistan, survey with pharmacists  

No further details on adaptation process reported 

  

7. Kimbowa et al., 2021 Based on 2 previous studies: 

• Ethiopia, questionnaire with healthcare professionals 

• Pakistan, questionnaire with pharmacists  

No further details on adaptation process reported 

 

8. Kabba et al., 2020 Based on 5 previous studies: 

• Laos (Southeast Asia), questionnaire with doctors  

• Greece and Cyprus, survey with physicians   

• Portugal, questionnaire development study with physicians   

• Ethiopia, survey with paramedical staff  

• China, questionnaire with students   

No further details on adaptation process reported 
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Study ID Adaptation 

9. Kalungia et al., 2019 Based on 2 previous studies:  

• US survey with nurse practitioners   

• US survey with medical students  

No further details on adaptation process reported 

 

 

10. Farley et al., 2018 Based on 1 previous study: 

• Systematic review on clinicians  

No further details on adaptation process reported 

  

 

11. Adorka et al, 2013 Based on book guidelines: 

• Book on practices for survey research  

No further details on adaptation process reported 

  

 

12. Abubakar et al., 2023 Based on 3 previous studies: 

• Sierra Leona, survey with medical doctors  

• Nigeria, survey with healthcare workers  

• Nigeria, survey with physicians   

No further details on adaptation process reported 
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Study ID Adaptation 

13. Adegbite et al., 2022 Based on 2 previous studies:  

• France & Scotland, survey with junior doctors  

• Ghana, survey with prescribers  

No further details on adaptation process reported 

  

14. Domche Ngongang et al., 2021 Adopted questions from a previous study: 

• South Africa, survey with medical students 

No further details on adaptation process reported 

  

15.  Sneddon et al, 2020 Not reported 

  

16.  Gebrehiwot et al., 2020 Not reported 

17.  Mersha, 2018 Based on a review of previous literature: 

• US survey with medical students 

• US survey with pharmacy students 

• South India, survey with medical students 

• Sweden, survey with the public 

No further details on adaptation process reported 

  

18.  Gebretekle et al., 2018 Adapted from a previous study: 

• AMS toolkit best practices (includes pre/post assessment questionnaire) 

No further details on adaptation process reported 
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Study ID Adaptation 

19.  Tafa et al., 2017 Not reported 

20.  Chaw et al., 2017 Based on 3 previous studies: 

• France & Scotland, survey with junior doctors  

• Saudi Arabia, questionnaire with physicians 

• DR Congo, survey with medical doctors & students  

Clearly defined process outlining which questions were from which study 

  

21.  Erku, 2016 Previously validated questionnaire used: 

• Malaysia, questionnaire with community pharmacists 

  

22.  Abera et al., 2014 Not reported 

23.  Ajibade et al., 2014 Not reported 

24.  Asante et al., 2017 Questions modelled on WHO publication:  

• WHO standard methodology for investigating drug use in health facilities  

No further details on adaptation process reported 

  

25. Guma et al., 2022 Based on literature review of 3 previous studies: 

• South Africa, survey with primary care prescribers 

• South Africa, qualitative study on AB use by prescribers 

• China, survey with doctors 

No further details on adaptation process reported 
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Study ID Adaptation 

26. Ogoina et al., 2021 Based on 4 previous studies: 

• Systematic review on physicians AB prescribing 

• Systematic review on qualitative studies to understand AB prescribing behaviour  

• AMS toolkit for LMICs 

• Multi country AMS survey 

No further details on adaptation process reported 

  

27.  Dougnon et al., 2020 Not reported 

28.  Manga et al., 2021 Not reported 
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Table 7 

Measurement Information 

Study ID Pretest or pilot Validity assessment Reliability assessment Modality of data 

collection 

1. Chetty et al., 2023 Not reported Not reported Internal consistency – 

Cronbach’s alpha 

(α=0.9 for perceptions)  

Self-administered 

 

 

2. Tembo et al., 2022 Yes - Tested for 

consistency, length and 

relevance of the 

questions, not used in the 

final analysis, not reported 

if any changes were made 

 

Content validity - 

Relevance of the 

questions assessed by 5 

physicians and 5 intern 

pharmacists 

Not reported Interviewer administered 

3. Gulleen et al., 

2022 

Yes - Pilot tested on 10 

healthcare providers to 

optimize clarity and 

readability, not reported if 

used in final analysis or if 

any changes were made 

 

Not clear – Experts used 

in development of 

survey but no 

information on changes 

Not reported Self-administered 

4. Balliram et al., 

2021 

Yes - Process not reported Not reported Not reported Self-administered 
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Study ID Pretest or pilot Validity assessment Reliability assessment Modality of data 

collection 

5. Mufwambi et al., 

2021 

Yes - Process not reported Not reported Internal consistency – 

Cronbach’s alpha 

(α=>0.7 or questions 

removed) 

 

Self-administered 

6. Nkinda et al., 2022 Yes – Pilot tested with 10 

prescribers & 10 

dispensers, not reported if 

used in final analysis or if 

any changes were made 

Not reported Not reported Not reported 

7. Kimbowa et al., 

2021 

Yes - Pilot tested with 20 

healthcare practitioners, 

not reported if used in final 

analysis or if any changes 

were made 

Face validity – 

Specialists reviewed for 

readability, clarity and 

comprehensiveness; 

changes made 

accordingly  

 

Internal consistency – 

Cronbach’s alpha 

(α=0.9 for attitude) 

Interviewer administered 

8. Kabba et al., 2020 Yes - Pretested with 10 

doctors, not used in final 

analysis and changes 

made accordingly 

Not clear – experts 

reviewed content and 

changes were made, but 

no further information 

reported 

Not reported Self-administered 
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Study ID Pretest or pilot Validity assessment Reliability assessment Modality of data 

collection 

9. Kalungia et al., 

2019 

Yes – Piloted for 

consistency, length & 

relevance with 10 

healthcare workers, not 

reported if used in final 

analysis, changes made 

accordingly 

 

Not clear – relevance 

assessed in the pilot, 

but no further 

information reported 

Not reported Self-administered 

10. Farley et al., 2018 Not reported Not clear – discussion 

with experts but no 

further information 

reported 

 

Not reported Self-administered 

11. Adorka et al, 2013 Yes - Piloted with 10 

medical doctors and 

nurses, not reported if 

used in final analysis, 

changes made accordingly 

 

 

Not reported Not reported Self-administered 
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Study ID Pretest or pilot Validity assessment Reliability assessment Modality of data 

collection 

12. Abubakar et al., 

2023 

Yes - Process not reported Not reported Not reported Self-administered 

13. Adegbite et al., 

2022 

Yes - Piloted with 10 

healthcare workers for 

comprehension & clarity, 

not reported if used in final 

analysis or if changes 

were made 

Not reported Internal consistency – 

Cronbach’s alpha 

(α=0.78 for final 

questionnaire) 

Self-administered 

14. Domche 

Ngongang et al., 

2021 

Not reported Not reported Not reported Self-administered 

15. Sneddon et al, 

2020 

Not reported  Not reported Not reported Self-administered 

16. Gebrehiwot et al., 

2020 

Yes - Pretested on 5 

health professionals, not 

reported if used in final 

analysis or if changes 

were made 

 

Not reported Not reported Self-administered 
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Study ID Pretest or pilot Validity assessment Reliability assessment Modality of data 

collection 

17.  Mersha, 2018 Yes - Pretested on 5% of 

the sample size, not 

reported if used in final 

analysis, changes made 

accordingly 

 

Not reported Not reported Not clear 

18.  Gebretekle et al., 

2018 

Yes - Process not reported Not reported Not reported Self-administered 

19.  Tafa et al., 2017 Yes - Process not reported Not clear – experts 

reviewed for quality and 

applicability, no further 

information reported 

 

Not reported Self-administered 

20.  Chaw et al., 2017 Yes - Piloted with 7 

healthcare workers, not 

reported if used in final 

analysis or if changes 

made accordingly 

 

Content validity – 

Experts checked quality, 

completeness & 

applicability  

Not reported Self-administered 
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Study ID Pretest or pilot Validity assessment Reliability assessment Modality of data 

collection 

21.  Erku, 2016 Yes - Piloted with 20 

community pharmacists, 

not used in final analysis, 

changes made accordingly 

Content and face validity 

– Experts and members 

of target population 

reviewed, and changes 

made accordingly  

 

Internal consistency - 

Cronbach’s alpha 

(α=0.72 for perceptions, 

reported in study 

development article, 

Khan et al., 2016) 

Self-administered 

22.  Abera et al., 2014 Yes - Piloted at local 

hospital, no further 

information reported 

Not reported Not reported Self-administered 

23.  Ajibade et al., 

2014 

Yes - Process not reported Not reported Not reported Self-administered 

24.  Asante et al., 

2017 

Yes - Pretested with 12 

healthcare workers, not 

included in final analysis, 

not reported if changes 

made  

 

Not reported Not reported Interviewer administered 

25.  Guma et al., 2022 Yes - Pilot with 30 general 

practitioners, not included 

in final analysis, changes 

made accordingly 

Face validity – during 

pilot, clarity was 

assessed but not 

content 

Not reported Self-administered 
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Study ID Pretest or pilot Validity assessment Reliability assessment Modality of data 

collection 

26.  Ogoina et al., 

2021 

Yes - Pretested by 30 

physicians, not included in 

final analysis, changes 

made accordingly 

Face and content 

validity – Experts in the 

field of public health and 

adjustments made 

accordingly 

 

Internal consistency – 

Cronbach’s alpha  

(α=>0.75 for all 

questionnaire 

components) 

Self-administered 

27.  Dougnon et al., 

2020 

Not reported Not reported Not reported Not clear (simply states 

administered) 

 

28.  Manga et al., 

2021 

Yes - Pilot survey with 

20% of participants, 

included in final analysis, 

not reported if changes 

made  

Not reported Not reported Self-administered 
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Chapter 4: Assessing response bias in agreement scale responses between individuals 

from the UK and sub-Saharan African countries  

 

4.1 Introduction 

The development of culturally appropriate questionnaires has been highlighted in the previous 

chapters, and ensuring established strategies for limiting method biases is crucial in behavioural 

science research (Podsakoff et al., 2003; Muniz et al., 2013). The cultural adaptation of 

measurements and their international use is an important area in psychology assessment 

(Evers et al., 2013; Muñiz, Elosua, & Hambleton, 2013). Method bias relates to issues with 

comparability, and can be caused by the questionnaire design, including the response scales 

(He et al., 2017). Item bias infers that differences in response scores to items may not 

correspond to true differences in the psychological construct being assessed. If an item displays 

bias, there is a different probability of indicating an item for individuals from different cultures 

with the same trait level (He et al., 2017).   

 

Cross-cultural adaptation and consideration of response scales incorporated in questionnaire 

items is under researched, and existing research tends to focus on translation difficulties and 

familiarity of scales (Lee et al., 2002). Item bias is another potential problem when using 

questionnaires cross-culturally, as some items in a questionnaire may not be appropriate for all 

cultures (López-Roig & Pastor, 2016). To ensure a measure is delivered correctly and 

adequately, it is crucial that all aspects of the questionnaire are adapted to be context specific to 

the population, language, and mode of delivery of the survey. This includes the content, format, 

response scales and the visual presentation of the items of the questionnaire (Survey Research 

Center, 2016). Given this complexity of using surveys cross-culturally, various methodological 

considerations are required in the development of new measures and adaptation of existing 

measurement tools cross-culturally. The limited studies available have explored cultural aspects 

related to language, and effective methods for translation of Western measures, but fail to 

include SSA countries (Johnson & Swedlow, 2019; Liu et al., 2018).   

 

In order to measure psychological constructs which potentially influence behaviour, a common 

approach is the use of self-report questionnaires incorporating varying response scales. This is 

the predominant method used in research, but psychological constructs used in behavioural 

science research are considered to widely vary across cultures and countries, resulting in 

numerous challenges for research (Henrich et al., 2010; Johnson et al., 2005). However, the 
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literature on psychological constructs, including measurement, is largely dominated by WEIRD 

populations, as discussed in previous chapters (Henrich et al., 2010). More investigation is 

needed to consider how to design robust methods to explore and research these constructs 

effectively across differing cultures (Rad et al., 2018).   

 

Self-report methods have several benefits, including practicality, low cost, and allow researchers 

to ask respondents to directly report the factors that influence behaviour, including beliefs, 

attitudes, and intentions. However, cultural differences in cognitive and communicative 

processes have the potential to affect individuals' responses, but little attention has been 

directed to examining variations in response styles, thus potentially inaccurately assuming 

differences are attributed to how the construct in question is perceived. Consistent and 

systematic variances in response style among countries is evident in the literature, as discussed 

in Chapter 2. Response biases are a concern in cross-cultural research, and there are several 

potential sources of this form of bias (Matsumoto & Hee Yoo, 2016). Two main types, 

acquiescence bias and reference group bias are discussed below.  

 

Response categories can have different meanings in different countries (Johnson et al., 2005; 

Jurges, 2007) and research exploring cultural differences in response styles largely relate to the 

tendency to choose extreme positive responses (regardless of content), known as 

acquiescence bias (Baumgartner & Steenkamp, 2001; Johnson et al., 2005; Jurges, 2007). This 

is a form of response bias that has been linked to variations across countries in key cultural 

dimensions, including collectivism, masculinity, power distance, uncertainty avoidance, 

indulgence, and long-term orientation. However, SSA countries are largely omitted from 

research, and a large-scale review on response styles, including Likert scales, incorporated 

research from five of the six continents permanently inhabited, neglecting Africa (Johnson et al., 

2011; Liu et al., 2018). This raises fundamental methodological and arguably ethical concerns, 

as studies use unreliable approaches to reduce bias in SSA contexts, including the exclusion of 

participants who have difficulties understanding questions response options and citations 

related to previous validity assessments from different cultures. 

 

Research has highlighted the limitations of cross-cultural comparisons using Likert scales, due 

to potential differences in reference groups, as outlined in Chapter 1. This is another type of 

response bias and refers to individuals comparing themselves to people within the same culture, 

rendering comparisons between cultures problematic (Heine et al., 2002). Likert scales 
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dominate the field of behavioral science and survey research, which is likely due to the 

simplistic nature of this method in measuring psychological constructs that cannot be directly 

observed and require self-report from individuals (Likert, 1932). An example of this dominance 

is evident in Chapter 3, in which twenty-five of the twenty-eight studies included some form of 

Likert scale. Generally, research on Likert scales focuses on the limitations of Likert scales, the 

number of category responses to include, how to analyse the results and whether to treat the 

resulting data as ordinal or interval, and if categories in the scale should be numbered or 

labeled (Kusmaryono et al., 2022; Tanujaya et al., 2022; Willits et al., 2016). Cultural 

considerations regarding the use of Likert scales with populations other those defined as 

WEIRD, particularly in SSA countries, is limited.  

 

In addition to problems with cross-cultural validity, researchers working in countries other than 

those in the West should consider the applicability and appropriateness of using questionnaires 

and/or response scales designed and developed on a population other than the one in question. 

Several studies have explored measurement equivalence across countries in large scale 

surveys, including the World Values Survey (Haerpfer et al., 2020), but this work has assessed 

construct comparability and largely omits specific consideration of item response scales 

(Davidov et al., 2008; Minkov & Hofstede, 2012). Given these potential biases and problems 

which can arise, in particular with Likert scales, it is imperative to assess what factors influence 

the validity of responses in cross cultural research. Furthermore, it is also vital for researchers to 

consider when and if Likert scales are appropriate for use in SSA countries.  

 

Differential Item Functioning (DIF) methods are used to examine whether individuals’ responses 

to particular items in questionnaires are systematically linked to a particular personal 

characteristic and are unrelated to the questionnaire’s examining construct (Osterling & 

Everson, 2009). This refers to differences in the way an item functions across demographic 

groups, which are matched by a construct measured by the questionnaire (Zumbo, 1999). It 

occurs when individuals from diverse groups show differing probabilities of responding to an 

item because there are differences between the groups in the underlying construct being 

measured by the item. DIF displays whether a difference in results between two groups is due 

to a real difference or due to specific items causing bias in the measurement process (Osterlind 

& Everson, 2009). This analysis considers whether cultures differ in their individual responses to 

items, controlling for the underlying construct measured by the scale (Teresi & Fleishman, 

2007).  
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Previous research using DIF methods has explored potential translation effects, it could be that 

although the cultures assessed use the same language, different cultures perceive the strength 

of the descriptors differently. A similar DIF study design to Scott et al. (2007) will be used to 

explore how individuals from SSA countries view the strength of Likert-scale responses 

compared to individuals from English-speaking Western countries. Although previous research 

highlights that there are differences in how individuals respond to Likert scales across cultures, 

little research has formerly assessed this with respect to SSA countries. It is acknowledged that 

cultures and countries are not mutually exclusive, and cultures can vary within a country and 

within countries grouped together. However, for the purposes of this study and as a starting 

point in the literature base, respondents from the UK will represent a culture from the West and 

the SSA countries included in the World Values Survey Wave 7 (2017-2022) will represent SSA. 

This survey was chosen as an example of a study conducted globally, including Likert scales 

and countries from the West and SSA. The aim of this study is to assess whether the response 

category descriptors of Likert scales are perceived differently by individuals in the UK and 

individuals in SSA countries.  
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4.2 Methods 

World Values Survey 

This study is cross-sectional, utilising secondary data analysis from Wave 7 (2017-2022) of the 

World Values Survey (WVS7, REF). The WVS is a social survey which is conducted globally 

every 5 years and aims to explore societal values, beliefs and norms. This survey is the largest 

cross-national research project exploring people’s beliefs and values throughout the world 

(Haerpfer et al., 2020). The data from each wave of the survey is freely available online through 

the WVS archive database (https://www.worldvaluessurvey.org/wvs.jsp) and it is conducted in 

more than 90 countries, including LMICs from all regions in the world. The inclusion criteria 

included individuals aged 18 and over, residing within private households in each country 

region, regardless of language, citizenship, or nationality. The WVS was chosen as it was an 

open access dataset with questions assessing psychological constructs using Likert scales and 

included an overall scaled score, which was difficult to find in surveys conducted in SSA 

countries. The survey also included several SSA countries with a large number of respondents 

to support a DIF analysis.  

 

Items selected 

The survey comprised of 290 items, with only one scale (‘gender equality’) utilising an 

agreement Likert response format, and one other scale (‘scepticism’) incorporating a confidence 

agreement Likert response format. Other scales in the questionnaire include multiple choice 

responses or a dichotomous choice and were not suitable for analysis as the aim of this project 

was to explore Likert response scales due to the lack of literature and dominance of the Likert 

scale format in research. This questionnaire is predominantly delivered face to face through 

interviews by trained interviewers. One country included in this chapter, the UK, also offered a 

postal (n=747, 31%) and web-based option (n=80, 3%).  

 

These scales were chosen, as opposed to other scales, as the overall measure which these 

scales contributed to assessed additional constructs. The group with individuals from the UK 

were chosen as the reference category because research on the development of Likert scales 

was conducted on WEIRD populations. The factor structure of the gender equality and 

scepticism scales were assessed through a hierarchical factor analysis in a previous study, 

indicating acceptable loading scores (Welzel, 2013). 

 

https://www.worldvaluessurvey.org/wvs.jsp
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Wave 7 included 4 SSA countries, Nigeria (n = 1237), Ethiopia (n = 1230), Kenya (n = 1266) 

and Zimbabwe (n = 1215; Total = 4948), and the UK (n = 2375). The questionnaire is translated 

into various national languages, but for the purposes of this chapter, only English language 

responses were included in the analyses. This is to avoid the complexities of potential response 

differences relating to item translation. Wave 7 data collection ran between January 2017 and 

September 2022. 

 

‘Equality’ assesses an individual’s views on gender equality, relating to equality values in terms 

of support of women’s equal access to education, jobs, and power (Welzel, 2013). This was 

assessed with three questionnaire items in which respondents were asked to indicate how 

strongly they disagreed with the following statements: 

 

• “Education is more important for a boy than a girl” (Item 29) 

• “When jobs are scarce, men should have priority over women to get a job” (Item 30) 

• “Men make better political leaders than women” (Item 33) 

 

Items 29 and 30 assessed participants’ agreement to the values questions based on a 4-point 

Likert scale: 1 = strongly agree, 2 = agree, 3 = disagree, 4 = strongly disagree. Item 33 

incorporated a 5-point Likert scale, including the same agreement responses as items 29 and 

30, with an additional category: 1 = strongly agree, 2 = agree, 3 = neither agree nor disagree, 4 

= disagree, 5 = strongly disagree. 

 

‘Scepticism’ explores individual’s views on their confidence towards state institutions, including 

courts, police, and army (Welzel, 2013). This was assessed in three questionnaires items in 

which respondents were asked to look at a card and inform the interviewer (or indicate), for 

each item listed, how much confidence they have in the following: 

 

• “Armed Forces” (Item 65) 

• “Justice Systems/Courts” (Item 69) 

• “The Police” (Item 70) 

 

All items assessed participants’ confidence based on a 4-point Likert scale: 1 = a great deal, 2 = 

quite a lot, 3 = not very much, 4 = none at all.  
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Statistical analysis 

To assess whether individuals in SSA countries perceive response category descriptors 

differently compared to individuals in the UK, the answers for both groups were compared. 

Differential item functioning (DIF) analyses were conducted using cumulative odds ordinal 

logistic regression analyses. There are various available methods to assess DIF, including item 

response theory and structural equation modelling, but ordinal regression analyses have been 

used previously for Likert scale response categories (Zumbo, 1999; Scott et al., 2010). This 

approach is viewed as a robust, effective, and simple method to detect DIF (Scott et al., 2010). 

An ordinal regression analysis was conducted on each individual question item within a scale (of 

which there were three question items for each scale) using the Likert scale response option to 

that item as the dependent variable. It is essential to match the groups (i.e., participants from 

the UK and participants from SSA countries) on their underlying scores (through using the 

overall scale scores), to explore the effect that the country grouping has on the item Likert 

response (Zumbo, 1999). Therefore, the overall scale score (used as a “matching” variable) and 

a variable representing each cultural grouping (UK and SSA) were included as independent 

variables in the model. A dummy variable was created to group individuals into either the UK or 

SSA grouping, and the countries represented in each grouping are outlined in Table 8 below. A 

total of six ordinal regression models were conducted for six individual Likert scale items 

included in the questionnaire. For the three items in the gender equality scale, the regression 

analyses were adjusted for sex (male or female). There were no other options available for sex 

and this information was chosen by the survey interviewer based on appearance. SPSS 

statistics version 28 was used for the analysis. Currently, there is little guidance on the sample 

size needed for DIF analyses, but based on previous literature, a sample size of more than 200 

individuals per group is required for DIF using logistic regression (Scott et al., 2007; Scott et al., 

2010).  

 

Interpretation 

Due to the number of statistical tests being conducted, a conservative cut-off of p<.001 was 

used to indicate statistical significance. To consider DIF effects of a significant magnitude, a log 

odds ratio of >0.64 or <-0.64 is also required (Cameron et al., 2014; Scott et al., 2010). In terms 

of odds ratios, for a log odds ratio >0.64, the odds ratio would be >1.89, and for a log odds ratio 

<-0.64, the odds ratio would be <0.53. Log odds ratios, the 95% confidence intervals and odds 

ratios were derived from the regression analyses and are reported below. A log odds ratio 

greater than zero would highlight that individuals from the SSA grouping were more likely to 
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indicate a higher Likert scale score (indicating less agreement or less confidence) than 

individuals from the UK (the reference group). A log odds ratio less than zero would indicate that 

individuals from the SSA grouping were less likely to select a higher Likert scale score than 

individuals from the UK grouping.  

 

The assumption of proportional odds for each regression model was met and checked through 

running individual binomial logistic regressions on each cumulative split of the Likert scale 

categories for each item and comparing the parameter estimates for all three items on each 

subscale. 
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4.3 Results 

Descriptive data 

Between all five countries, there were 4357 participants in total. Respondents with missing data 

for any of the Likert items or scale scores relevant to the analysis were removed, to avoid 

potential complications with matching the country groupings to their underlying total scale score 

and affecting the analyses. Table 8 highlights the missing cases which were removed prior to 

analysis and provides an overview of the number of participants from each country. 

Respondents from Ethiopia, Kenya, Nigeria, and Zimbabwe were grouped together to form the 

SSA group (n = 1982).  

 

Table 8 

Country frequencies 

 Total prior to 

analysis (n) 

Not in 

English (n) 

Missing 

responses 

(n) 

Total cases in 

analysis (n/%) 

Ethiopia 1230 1220 0 10 (0.2%) 

Kenya 1265 175 44 1046 (24.0%) 

Nigeria 1237 562 22 653 (15.0%) 

Zimbabwe 1215 934 8 273 (6.3%) 

United Kingdom 2607 1 231 2375 (54.5%) 

Total 7554 2892 305 4357 (100%) 

 

Table 9 provides relevant participant demographic information. Age was missing for 155 

participants and sex was missing for 37 participants.  
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Table 9 

Participant demographic information 

 Total sample   

M/n (SD or %)  

UK group  

M/n (SD or %) 

SSA group 

M/n (SD or %) 

 

Age (years)  41.87 (18.30)  51.64 (18.11) 30.74 (10.51) 

 

Sex (male)  2064 (47.40%)  1022 (43.62%) 1042 (52.24%) 

 

 Note. M = mean; n = number; SD = standard deviation. 

 

An independent samples t-test was performed between age and country grouping (UK or SSA), 

which revealed a statistically significant difference between the age of participants in the UK 

group compared to the SSA group. Individuals in the UK group were more likely to be older than 

individuals in the SSA group, t(3684.77) = 46.54, p<.001. Similarly, an independent samples t-

test between sex and country grouping was statistically significant, t(4318) = 5.98, p<.001, 

highlighting that there were more females in the UK group than in the SSA group. 

 

For the three agreement Likert scale items, the response category frequencies are outlined in 

Table 10 and for the three confidence Likert scale items, this information is provided in Table 

11. 
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Table 10 

Response category frequencies for gender equality scale items 

Item number Country 

grouping 

Strongly 

Agree  

n (%) 

Agree  

n (%) 

Disagree  

n (%) 

Strongly 

Disagree  

n (%) 

 

Neither agree 

nor disagree 

n (%) 

Item 29 “Men make better political 

leaders than women” 

UK  

 

SSA 

44 (2%) 

 

473 (24%) 

146 (6%) 

 

528 (27%) 

1087 (46%) 

 

662 (33%) 

1098 (46%) 

 

319 (16%) 

N/A 

 

N/A 

 

Item 30 “University is more 

important for a girl than a boy” 

UK 

 

SSA 

18 (1%) 

 

188 (9%) 

40 (2%) 

 

235 (12%) 

789 (33%) 

 

756 (38%) 

1528 (64%) 

 

803 (41%) 

N/A 

 

N/A 

 

Item 33 “Men should have more 

right to a job than women” 

UK 

 

SSA 

18 (1%) 

 

207 (10%) 

91 (4%) 

 

661 (33%) 

746 (31%) 

 

668 (34%) 

1295 (55%) 

 

233 (12%) 

225 (9%) 

 

213 (11%) 
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Table 11 

Response category frequencies for scepticism scale items 

Item number Country 

grouping 

A great deal     

n (%) 

Quite a lot   

n (%) 

Not very 

much   

n (%) 

None at all  

n (%) 

 

Item 65 “For the following organizations, can you indicate 

how confident you are in them (list options including): 

Armed Forces” 

UK  

 

SSA 

774 (33%) 

 

400 (20%) 

1163 (49%)  

 

634 (32%) 

366 (15%) 

 

665 (34%) 

72 (3%) 

 

283 (14%) 

 

Item 69 “For the following organizations, can you indicate 

how confident you are in them (list options including): The 

Police 

UK 

 

SSA 

370 (16%) 

 

213 (11%) 

1235 (52%) 

 

375 (19%) 

647 (27%) 

 

710 (36%) 

123 (5%) 

 

684 (34%) 

 

Item 70 “For the following organizations, can you indicate 

how confident you are in them (list options including): 

Justice Systems/Courts” 

UK 

 

SSA 

362 (15%) 

 

305 (15%) 

1235 (52%) 

 

581 (29%) 

638 (27%) 

 

704 (36%) 

140 (6%) 

 

391 (20%) 
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For items 29, 30 and 33, the regression analyses were adjusted to account for any potential 

influence of sex, as these items assessed values related to gender equality. Table 12 outlines 

the responses to each Likert scale response category for males and females from the UK and 

SSA countries.   
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Table 12 

Response category frequencies for males and females within each country grouping 

 

Item Sex Country 

grouping 

Strongly 

agree 

n (%) 

Agree 

n (%) 

Disagree 

n (%) 

Strongly 

disagree 

n (%) 

Neither 

agree nor 

disagree 

n (%) 

Total 

Item 29  

“Men make 

better 

political 

leaders than 

women” 

 

Male UK 26 (3%) 

 

95 (9%) 547 (53%) 354 (35%) N/A 1022 

SSA 299 (29%) 292 (28%) 307 (29%) 144 (14%) 

 

N/A 1042 

 

Female UK 15 (1%) 51 (4%) 524 (40%) 731 (55%) 

 

N/A 1321 

SSA 171 (18%) 235 (25%) 354 (38%) 175 (19%) 

 

N/A 935 

Item 30  

“University 

is more 

important 

for a girl 

than a boy” 

Male UK 7 (1%) 25 (2%) 451 (44%) 539 (53%) 

 

N/A 1022 

SSA 120 (12%) 

 

147 (14%) 397 (38%) 378 (36%) N/A 1042 

 

Female UK 10 (1%) 

 

15 (1%) 331 (25%) 965 (73%) N/A 1321 

SSA 68 (8%) 

 

87 (9%) 357 (38%) 421 (45%) N/A 935 
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Item Sex Country 

grouping 

Strongly 

agree 

n (%) 

Agree 

n (%) 

Disagree 

n (%) 

Strongly 

disagree 

n (%) 

Neither 

agree nor 

disagree 

n (%) 

Total 

Item 33 

“Men should 

have more 

right to a job 

than 

women” 

Male UK 11 (1%) 

 

47 (5%) 372 (36%) 464 (45%) 128 (13%) 1022 

SSA 137 (13%) 407 (39%) 295 (28%) 89 (9%) 114 (11%) 

 

1042 

 

Female UK 7 (1%) 

 

43 (3%) 364 (27%) 814 (62%) 93 (7%) 1321 

SSA 69 (7%) 253 (27%) 370 (40%) 144 (15%) 99 (11%) 935 
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Regression analyses 

For item 29, the final ordinal logistic regression model significantly predicted the item response 

category over and above the intercept-only model, χ2(2)=4471.17, p<.001. This was similar for 

item 30, χ2(2)=3099.75, p<.001, and item 33, χ2(2)=5541.73, p<.001. For item 65, the final 

ordinal logistic regression model significantly predicted the item response category over and 

above the intercept-only model, χ2(2)=3795.08, p<.001. This was similar for item 69, 

χ2(2)=5825.40, p<.001, and item 70, χ2(2)=4744.97, p<.001.  

 

Tables 13 provides an overview of the ordinal logistic regression models for the gender equality 

scale items. None of these items met the statistical significance criteria. The regression models 

for the three items in the scepticism scale are also highlighted in Table 13. Compared to 

individuals in the UK, those from the SSA grouping with similar views on the scepticism scale 

were less likely to indicate low confidence with regards to the police (item 69), compared to the 

other items in this scale. Compared to individuals in the UK, those from the SSA grouping with 

similar views on the scepticism subscale were more likely to indicate low confidence with 

regards to justice/system courts (item 70), compared to the other items in this scale.  
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Table 13 

Summary of individual ordinal logistic regressions predicting Likert response category for each question item 

 

Question item Variable Ba SE Wald 

statistic 

p Exp (B) 

Odds ratio  

95% CI for Odds Ratio 

Lower Upper 
 

Item 29 (Model 1) UK/SSA 0.17 0.08 4.85 0.03 1.19 1.02 1.39 

Sex -0.12 0.07 3.00 0.08 0.89 0.78 1.02 

 

Item 30 (Model 2) UK/SSA -0.88 0.08 104.26 <.001 0.42 0.35 0.49 

Sex -0.05 0.07 0.52 0.47 0.95 0.82 1.09 

 

Item 33 (Model 3) UK/SSA 0.44 0.07 31.54 <.001 1.55 1.33 1.80 

Sex 0.01 0.07 0.02 0.89 1.01 0.88 1.16 

 

Item 65 (Model 4) UK/SSA -0.03 0.07 0.26 0.61 0.97 0.85 1.10 

 

Item 69* (Model 5) UK/SSA -0.69 0.08 84.80 <.001 0.50 0.43 0.58 

 

Item 70* (Model 6) UK/SSA 0.82 0.07 122.57 <.001 2.26 1.96 2.61 

 

Note. Total scale score for the gender equality and scepticism scales were included in the relevant regression analysis  

 aB = log odds ratio 

*Meets criteria for important DIF (B< or > 0.64 and p<.001) 
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4.4 Discussion 

 

Overall, this study used data from the WVS to assess whether the response category 

descriptors of Likert scales for six items were perceived differently by individuals in the UK and 

individuals in SSA countries. The results demonstrate that DIF appeared to be evident in two 

items out of the six, after controlling for potential effects of sex in the three items which 

assessed values in relation to gender equality. However, these significant results are in opposite 

directions, which could potentially indicate an issue with “pseudo-DIF”. This can occur in scales 

with very few items, as is the case here, and means that one question item could be causing an 

apparent and opposite DIF effect in another item in the same scale, even although the other 

question item is not biased (Scott et al., 2010). The log odds ratios for the three items within 

each of the scales sums to roughly zero, meaning that the log odds ratio for a question item 

which does not demonstrate real DIF could be showing in the opposite direction as a way of 

compensating for the question item with true DIF (Scott et al., 2010). The results of these 

significant regression analyses are too complex to interpret without further information. Ideally, 

DIF should be undertaken in combination with qualitative research, as DIF is a statistical 

approach to test for bias and does not provide explanations for the bias (Teresi & Fleishman, 

2007). Thus, interviews or open text boxes, encouraging participants to give comments on 

specific items would have given further information to support the interpretation (Scott et al., 

2008). As this was a secondary analysis, this was not possible. 

    

These results potentially highlight that the Likert response scale was perceived differently by 

individuals from both country groupings, but this is impossible to determine due to the issues 

outlined above. This was not supported by the regression analyses undertaken to assess DIF in 

the other question items. If one of the question items is demonstrating true DIF, this could be 

due to a number of differences between the SSA and UK populations, for example certain 

populations may be more willing to disclose their true opinions, interpretation of the Likert scale 

responses may differ culturally or interpretation of the question item itself could differ culturally 

(Breslau et al., 2008; Scott et al., 2010). It is also important to consider whether this result 

highlights benign DIF or adverse DIF. Benign DIF occurs when the two groups being assessed 

differ in their probabilities of endorsing a question item because the item is assessing an aspect 

of the constructs measured by the scale differently between the two groups. Whereas adverse 

DIF occurs when the two groups actually differ in the probabilities of endorsing a question item 

because of factors in the measurement process (for example, differing interpretations of the 
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Likert scales response categories). These are important considerations, as benign DIF is not an 

indication of a measurement error and only adverse DIF highlights any potential biases in the 

question items (Breslau et al., 2008). 

 

In this example, DIF refers to the probability of individuals who have similar views on the 

underlying construct (equality or scepticism) differing in endorsing a particular Likert response 

category when they belong to different groups (in this case UK or SSA). However, it should be 

noted that for items 29, 30 and 33 (Table 13), there were massive differences between the UK 

and SSA in terms of the numbers of individuals from each group who highlighted particular 

Likert response category options. This led to small cell counts in certain places, affecting the 

validity of the regression analyses which could have concealed any potential DIF effects. 

Similarly, there were also large differences between the males and females in the UK and SSA 

(Table 12) in terms of the numbers who choose certain Likert response options, again leading to 

small cell counts. This is likely to have dominated any potential DIF effect which may have 

existed in these three items.  

 

The choice of psychological constructs to use as an example in this study was extremely 

limited, due to the lack of Likert response scales in global research in general, and specifically in 

the World Values Survey. Some researchers have hypothesized that this lack of use is due to 

challenges of using Likert scales, which are infrequently discussed in the literature. But in the 

case of the World Values Survey, most question items were assessed using a dichotomous 

scale, 0-10 scale or rank order scale, likely due to challenges with using Likert scales across 

cultures. Nevertheless, the constructs assessed in this study are of relevance in the field of 

behavioural science, as beliefs in relation to gender equality can have an impact on observed 

gender differences in self-reported well-being and psychological distress (Elwer et al., 2013; 

Tesch-Romer, Motel-Klingebiel & Tomasik, 2007). Scepticism towards state institutions can also 

influence health-related behaviours, and a prime example of this was evident during the COVID-

19 outbreak, in which beliefs in relation to trust and confidence in governments and healthcare 

systems affected adherence to COVID-19 prevention behaviours (Latkin et al., 2021). Even 

although it is impossible to interpret the potential DIF results, future studies should explore this 

further with a larger number of participants in each grouping within the regression analyses to 

reduce the small cell counts which are potentially masking DIF effects in the question items.  
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Limitations 

A recommendation for future research is that all WVS items should be considered to get a more 

holistic view of the whole scale and its subscales in terms of item bias. The majority of the 

questions included in the WVS assessed psychological constructs through dichotomous or 

ranking questions, which limited the number of items available to answer the aim of this study. 

Only uniform DIF was assessed, exploring if items favour one group over the other for all items 

in the total score, therefore the DIF is in the same direction across the entire spectrum of the 

measured construct (Martinková et al., 2017). Future research should also study non-uniform 

DIF, where the regression includes an interaction term between total sub score scale and 

grouping factor to explore whether this has an effect on the item score (Zumbo, 1999). 

However, this was not required in this study as DIF was only detected in two items on the scale 

and likely related to “pseudo DIF”. A drawback of using the logistic regression models to assess 

DIF is that the scale total score may not be an adequate matching variable, especially as this is 

a very short scale (Scott et al., 2010).    

 

The SSA country grouping is only represented by four SSA countries, and problems with this 

grouping are highlighted in Chapter 1. However, the assumption was that in grouping countries 

together in this way, the SSA countries would broadly represent similar cultural effects when 

compared to the UK, but the choice of countries was based on the available respondents in the 

World Values Survey for Wave 7. This has implications for the generalizability of the results, 

across SSA countries and extending wider to other populations. In future, research exploring 

perceptions of Likert scales would ideally be collated from multiple SSA countries, allowing 

comparisons within the SSA country grouping which would give insights into similarities and/or 

differences across countries. Related to this, the number of participants excluded due to the 

responses not being in English is problematic, as this potentially limits and biases the data 

towards individuals who can read and write in English. This was necessary to avoid potentially 

confounding factors relating to difficulties in translating question items causing biases in the 

measure.  

 

There is a diverse range of responses for each item within the scales, and this also differs within 

country groupings across the items (Tables 10 & 11). Thus, the overall scale score may not 

have been the most robust matching variable, as the scale only has 3 items and this may not be 

an accurate representation of the underlying constructs of equality and scepticism (Scott et al., 

2010). Additionally, DIF analysis is not able to determine whether any detected differences are 
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due to differences in perceptions of the response categories, or differences in understandings of 

the psychological construct across country groupings. Therefore, further studies should include 

an additional component, such as qualitative follow up questions, to assess this further. 

 

Conclusion 

Overall, only two items demonstrated a potential DIF effect, which was potentially related to 

complications with “pseudo DIF”. Whether these differences were caused by true differences in 

interpretation of Likert response categories, or cultural differences on viewpoints in relation to 

scepticism is too complex to determine. The availability of datasets comparing SSA countries 

and Western countries was limited, and further reduced when considering datasets with Likert 

scale items. This could be due to issues with Likert scales, highlighted throughout this thesis, 

and should be discussed in the literature in more depth. Further studies should explore this 

further by including larger participant numbers and/or scales with several question items to 

increase the robustness of the DIF analyses.  
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Chapter 5: Discussion 

 

5.1 Overview 

Overall, the main objective of this project was to assess what researchers should consider when 

developing behavioral science measures to explore self-report constructs in SSA countries. This 

thesis highlights three key studies, which iteratively developed throughout the project based on 

the results from the previous study. Chapter 2, the qualitative study assessing behavioural 

science researchers’ experiences of the methodological aspects of using self-report 

questionnaires in SSA countries highlighted challenges researchers had experienced, which 

can be viewed as key considerations for researchers in the future. These include difficulties with 

conceptual understandings of both question items and response scales within self-report 

measures in general, challenges with the use of Likert rating scales and challenges relating to 

translation, adaptation, and conceptual equivalence. Some of the difficulties outlined are not 

unique to populations in SSA countries, but those relating to conceptual understandings of 

constructs, items and response scales are particularly relevant in considering how to use 

measures in SSA countries. Identifying the challenges and potential solutions can support 

research practices conducted in the future, to ensure measures are culturally appropriate and 

valid for the populations under consideration in SSA countries, and not just for individuals who 

are WEIRD (Hruschka, 2020).  

 

The findings from Chapter 2 also provided potential solutions for researchers to tackle these 

methodological difficulties in using self-report measures in SSA countries, including investment 

in adaptation and development, utilising local research expertise, and incorporating qualitative 

methods to check potential issues with Likert response scales. These potential solutions 

outlined by participants in Chapter 2 lead to the development of a systematic review protocol, to 

understand if these methodological challenges were of relevance and to consider which of the 

solutions outlined were potentially part of practice already. Chapter 3 described this systematic 

review, looking specifically at what self-report measurement tools have been used to assess the 

behavioural influences of healthcare workers working in SSA countries (see Chapter 3). 

Antimicrobial use was chosen as an example topic to focus on in this review, as this is a 

worldwide public health concern which involves a range of complex, multifaceted behaviours 

linked to inappropriate prescribing and overuse of antimicrobials (WHO, 2011; WHO, 2015). 

Quantitative, self-report measures which were developed and disseminated on this topic area 

were identified and key aspects relating to measurement properties, and specifically the 
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development process for response scales, were reviewed. The importance of this study is 

evident from the literature outlined in Chapter 1, highlighting significant biases in the use of 

participants and authorship in journal articles from WEIRD participants (Arnett, 2009; Thalmayer 

et al., 2020). These two papers are cited throughout this thesis, as there is a limited body of 

research focusing on this issue, however it is imperative to consider which research methods 

are culturally relevant and appropriate in populations other than those containing WEIRD 

individuals (Hruschka et al., 2012).  

 

Chapter 2 & 3 report interlinking findings in relation to measurement development in SSA 

countries, as the systematic review highlighted that studies were predominantly developed 

either using Western based studies, authors with affiliations to Western institutions and/or 

included Likert scale response categories with no reported information on validation or 

adaptation. The dominance of Likert scales in the published research was highlighted in 

Chapter 3, however, none of the included studies reported the piloting, or pre-testing of Likert 

scales in the measure development process. The author chose to explore the potential issues 

with Likert scales in detail in Chapter 4. This secondary data analysis study described assessing 

whether individuals from SSA countries and the UK perceived the Likert response scale 

categories differently. Although the findings from this study were too complex to interpret, 

largely due to potential limitations of the available data, two items out of six suggested a 

potential DIF effect for one item. There is a case to be made that given the findings in this 

thesis, validating, and assessing the reliability of Likert response scales should become part of 

the development process for behavioural science measures in SSA countries. Researchers 

should also consider alternative, more reliable approaches to Likert scales, where possible.  

 

5.2 Importance of findings for research practice 

This is a core theme within the three studies outlined in Chapters 2-4; the need to consider 

adaptation thoroughly and comprehensively in the development of measures in behavioural 

science. As evidenced and discussed in Chapter 1, the dominance of WEIRD populations in all 

facets of behavioural science and psychological research causes bias and raises questions 

regarding the validity and appropriateness of research theories, models and research methods, 

the latter of which was the focus of this thesis (Adetula et al., 2022; de Oliveria & Baggs, 2023; 

Henrich et al., 2010; Hruschka, 2020). The studies outlined above raise questions regarding the 

use of Likert response scales, the dominance of measurement practices tested on and 

developed for WEIRD populations, and the inclusion of local research expertise in measurement 
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development. Even in small scale and time limited projects, not allocating resources to these 

potential challenges could be detrimental to the relevance of the research output. Studies 

should use validation and reliability assessments to determine if a developed self-report 

measure is robust. The guidelines highlighted in Chapter 1, specifically the protocol developed 

by Ambuehl & Inauen (2022), relate to the challenges with differences in conceptual 

interpretations of psychological constructs identified by researchers in Chapter 2. This protocol 

provides researchers with guidance on how to approach the adaptation of psychological 

constructs to address the issues of cultural relevance and differing interpretations. Furthermore, 

the PROMIS standards (2013) and Survey Research Center guidelines (2016) are key 

resources which should be highlighted to researchers working in SSA countries.  

 

Furthermore, there are inherent challenges with accurately and consistently defining 

psychological constructs across and even within differing disciplines in HICs. Recent research 

highlights limitations in construct validity studies and problems with definitions and clarity of 

psychological constructs (Flake et al., 2017; Peters & Crutzen, 2024). The measure’s ability to 

predict the outcomes is also highly relevant, and in Chapter 3 this relates to the healthcare 

workers’ antimicrobial resistance behaviors. Several of the included studies did not directly 

assess the outcome, behavior, and in future including methods to measure the behavior of 

interest could provide additional information on the predictive validity of the measures.    

 

These issues are particularly pertinent for researchers working in SSA countries who are from 

WEIRD populations and/or were trained in Western institutions. Being aware of the potential 

limitations with quantitative self-report measures and reflecting on alternative methods for 

collecting data and ensuring adequate adaptation of all aspects of a measure, including 

understandings and interpretations of psychological constructs, and translation and adaptation 

of question items and response scales, is fundamental to ensure measures are appropriate in 

SSA countries. There are other methods of measuring behavioural influences which have 

recently gained more attention in the literature and could potentially address some of the key 

issues which have been outlined in this thesis. Visual Analogue Scales (VAS) permit an infinite 

number of endpoints, reduce the emphasis on psychological constructs which are prone to 

cultural variations, and these scales can be applied in a variety of formats (Klimek et al., 2017). 

Preliminary studies highlight the potential acceptability of VAS in SSA countries, however this 

method requires more research and consideration in relation to measurement adaptation across 

cultures (Finitsis et al., 2016).  
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Experimental methods have also been used in certain SSA countries, which do not require 

participants to directly self-report on psychological constructs. Vignettes, short narratives which 

outline a hypothetical person in a particular context, are used to assess psychological 

constructs indirectly through a range of methods, including visual, auditory, observational and 

illustrative. These narratives are used to elicit information on psychological constructs, such as 

attitudes, beliefs and behaviours, thus potentially limiting some of the issues raised in this thesis 

regarding self-reporting (Jenkins et al., 2010). However, vignettes may still include Likert scales 

to assess respondents’ judgements regarding the vignettes. Factorial Survey Experiments, also 

known as vignette experiments, incorporate multiple vignettes which vary in terms of the 

attributes included in the narrative, allowing researchers to determine the relevance of the 

attribute on the respondents’ judgements (Auspurg & Hinz, 2014). Research in SSA countries 

indicates this approach could be designed in a way which is culturally relevant and acceptable, 

potentially limiting some of the challenges with translation of complex psychological constructs 

(Liebe et al., 2020). Discrete Choice Experiments are also increasingly used by behavioural 

science researchers, which elicit preferences from individuals indirectly through presenting a 

number of alternative hypothetical scenarios which include several attributes. A systematic 

review found that DCEs were useful in assessing behavioral influences related to HIV 

prevention and intervention in SSA countries (McGrady et al., 2021).   

 

Regardless of which measurement method is utilized, behavioural science approaches must 

strive to become more inclusive and less reliant on dominant, Eurocentric measurement 

approaches (Hruschka et al., 2018). Bottom-up approaches are required in research to 

decolonize psychology, to avoid preconceived notions and paternalistic, potentially patronising 

approaches, with a view instead to understand and question the theories, beliefs and questions 

which are based on a Eurocentric approach (Bulhan, 2015). This could involve investing in 

research development practices which aim to understand psychological constructs from the 

viewpoint of individuals in SSA countries, setting aside Western based preconceptions on what 

psychological constructs should be and how they should be measured. Researchers should 

strive to include expertise from relevant SSA countries in all aspects of research, but also 

support authorship contributions and potentially help to upskill research colleagues to support 

them with publishing.  
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5.3 Reflections 

Throughout this thesis, the author has continually reflected on their own bias as a Western 

based psychologist and researcher, who largely meets the WEIRD criteria. Collaborating with 

researchers who did not meet the WEIRD criteria, to have discussions and support the 

interpretation of results in Chapters 2 & 3, was crucial to try and limit some of the biases from 

the author. The intention of this work was to support the author, and other researchers, in 

developing research practices to use in SSA countries which were not based just on 

preconceived notions of how research is conducted in the West. This can lead to reinforcing 

inherent, colonial perspectives that Westerns know what is best for everyone and how things 

should be done. This is a very relevant issue in global health partnerships and cross-cultural 

projects, which may have time and financial restrictions limiting resources for the research 

development process. The author struggled to find information on this in the literature, and 

although discussions had occurred anecdotally with other researchers, there was little published 

research on this. However, since starting this thesis in 2019, more research has been published 

on WEIRD populations and the huge bias in psychological research (and research in general). 

This is a fundamental problem which will hopefully continue to gain increased attention.   

 

5.4 Limitations 

It must be highlighted that only a proportion of SSA countries were represented in the work 

presented, and the author is aware that this is not representative of the variation in cultures 

across countries. This is similar to the number of Western and European countries outlined in 

the research, which again are not fully representative of the WEIRD populations discussed 

throughout. The restriction of including only English speakers and studies written in English 

further limits the generalizability of the findings. Although the intention of this thesis was to 

explore measurement development in SSA countries, an inherent complication of the limited 

literature resulted in an over representation of some SSA countries and others not receiving 

representation in this thesis. Focusing future research efforts on grey literature and countries 

underrepresented in published data is crucial. The author hypothesized in Chapter 1 that the 

literature conducted in SSA countries would be sparse appears to be supported, especially in 

relation to the limited number of articles found in the systematic review (Chapter 3) and the 

extensive difficulties in sourcing an existing dataset which included Western countries and SSA 

countries to answer the research question in Chapter 4. This further emphasizes the points 

raised in Chapter 1, relating to the published literature being dominated by WEIRD samples and 

authors. Clearly more work is needed to promote and encourage research conducted by and 
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within populations not represented by WEIRD samples, but this is out with the scope of this 

thesis to discuss.  

 

Additionally, as mentioned in Chapters 2 & 3, behavioral science and health psychology are 

relatively new disciplines which are rapidly developing and broadening our understanding of 

how to change behaviour. There is a focus on improving and supporting other disciplines with 

incorporating psychological theories, models and frameworks to behaviour change 

interventions. Part of the difficulty in this work is the varying definitions and labels given to 

psychological constructs (De Boeck et al., 2023; Michie et al., 2005; Michie et al., 2011). The 

complexity of ensuring homogeneity in defining a psychological construct across numerous 

disciplines has implications for this thesis and the research body in general. Several 

researchers who participated in Chapter 2 were from environmental health, public health and 

health systems backgrounds. As such, these participants were less likely to have had a strong 

psychology foundation and this may have affected their views on interpretation of constructs. 

This was further evident and discussed in the systematic review outlined in Chapter 3, as most 

studies were conducted and authored by healthcare professionals with a medical background. 

This likely affected the self-report measurement tool development, as differing interpretations of 

psychological constructs raise concerns relating to content validity (Haynes et al., 1995). In 

future, studies focusing on researchers from behavioural science and/or health psychology 

disciplines could provide more discipline specific information on what needs to be considered 

when developing self-report measures in SSA countries, further highlighting the crucial need to 

clearly define psychological constructs. 

 

5.5 Conclusion 

Nevertheless, the work outlined highlights key challenges in conducting behavioural science 

research in SSA countries, which should be further discussed and explored, particularly as this 

relatively new discipline continues to develop, expand, and partner with international 

organisations to support health initiatives across the globe (Dima et al., 2023). Health 

psychologists can play a key role when working with international organisations and global 

health partnerships, to encourage research practices in this field which consider and reflect on 

the culturally appropriateness of WEIRD based norms in data collection. At the same time, 

highlighting the necessity to consider the conceptual interpretations of psychological constructs, 

Likert scale use and contributions from local research expertise in all aspects of the self-report 
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design process in populations within SSA countries, from tool development and piloting, right 

through the dissemination and publication of results.  
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Appendix 1 

Participant Information Sheet 

Participant Information Sheet  

Study Title: Methodological considerations in African countries: An exploratory study on 

the experiences and opinions of researchers  

Study Chief Investigator: Corina Weir  

Study Introduction  

You are being invited as part of a research study to take part in an interview, to explore your 
experiences and opinions of implementing research in African countries. Before you decide if 
you want to take part, it is important for you to understand the background to this research and 
what taking part will involve.    
 

Please take time to read the following information carefully and ask us if there is anything 

that is not clear or if you would like more information. Feel free to take time to decide whether 

you wish to take part and thank you for reading this information sheet. 

What is the purpose of the study?  

There is a need to establish accepted and valid methods of designing self-report questionnaires 
in African countries, to support the development of robust questionnaires to produce valid 
research findings.    
The primary aim of this study is to explore researchers' experiences of the methodological 
aspects of conducting questionnaires in African countries.   
 
Why have I been chosen?  

You are being invited to take part in this study as you are a researcher with experience of using 
self-report questionnaires in African countries. We are looking to interview between 20-24 
researchers in total for this study.  
 
Do I have to take part?  

No, it is entirely up to you to decide whether to take part. If you do decide to take part, you will 
be asked to electronically complete and sign the attached consent form, or you can print the 
attached consent form, sign your initials, scan and then email the consent form. You are still 
free to withdraw at any time and without giving a reason.   
 
What will happen to me if I take part?  

Once you have completed the consent form and returned this to the research team, we will 
arrange to complete an interview either face to face, over the phone, through skype or using 
zoom technology. The interview will take place at a time convenient to you and the Chief 
Investigator (Corina Weir) will conduct all interviews.   
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The interview questions are designed to explore your experiences and opinions on the 
methodological challenges of conducting questionnaires in African countries, and the 
approaches which you have previously used. The interview will take between 45-60 minutes, 
the length of which will be determined by you. It will be audio recorded and transcribed verbatim 
immediately after. Transcription may be undertaken by an external company, authorised by the 
University of Aberdeen, but your personal details will not be given to the GDPR compliant 
company.   
 
If you decide to withdraw following the interview, the interview data collected up until the point of 
withdrawal may still be used in analysis.  
 
What are the possible disadvantages of taking part?  

It is unlikely that you will suffer any downside to taking part, as no sensitive information will be 
asked, and the questions only relate to your research experiences. You are free to stop the 
interview at any point, without giving any reason, and you can choose not to answer any of the 
questions.  
 
What will happen to my data?  

The University of Aberdeen complies with the General Data Protection Regulation (2018) and 
all information will be treated with the strictest confidence. All interview recordings will be kept 
within a password-protected folder within a password-protected University of Aberdeen 
computer that only the Chief Investigator and the researcher will have access to. Once the study 
is complete, all data will be archived electronically in a password-protected file on the University 
system by the Chief Investigator for a period of 10 years.  
 
What are the possible benefits of taking part?  

Whilst there is no direct benefit to you in taking part in this study, we intend to use the 
information gained to improve the design of future research projects in African countries. Your 
views and experiences will be highly valuable to ongoing projects.  
  
Will my taking part in this study be kept confidential?  

The University of Aberdeen is the sponsor for this study based in Scotland, United Kingdom. We 
will be using information from your interview in order to undertake this study and will act as the 
data controller for this study. This means that we are responsible for looking after your 
information and using it properly. Anonymised data from this study may be looked at by 
individuals from the University of Aberdeen and/or the regulatory authorities, where it is relevant 
to your taking part in the research. The University of Aberdeen will keep identifiable information 
about you for 10 years after the study has finished.  
Your rights to access, change or move your information are limited, as we need to manage your 
information in specific ways for the research to be reliable and accurate. If you withdraw from 
the study, we will keep the information about you that we have already obtained. To safeguard 
your rights, we will use the minimum personally-identifiable information possible. You can find 
out more about how we use your information http://www.abdn.ac.uk/privacy  
 

 

http://www.abdn.ac.uk/privacy
http://www.abdn.ac.uk/privacy
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What will happen to the results of the research study?  

The results from this study will be submitted for publication in an academic journal and 
presented at workshops/conferences. The results may also be written up as part of the  

Chief Investigator, Corina Weir's academic qualification and submitted to the University of 
Stirling. Your identity will be kept confidential and you will not be identified in any 
report/publication. If we use direct quotations from your interview, your name will be replaced 
with a pseudonym.  
 
Who is organising and funding the research?  

This research is being conducted by Corina Weir, Health Psychologist. The University of 
Aberdeen is funding this research.  
 
Who has reviewed the study?  

This study has been reviewed and approved by the College Ethical Review Board (CERB) at 
the University of Aberdeen.  
 
Contact for Further Information  

For further information or to discuss any aspect of this project, please feel free to contact the 
Chief Investigator:  
Corina Weir (Health Psychologist), corina.weir@abdn.ac.uk, 01224 438108, 07791632065  

If you wish to make a complaint about the study, please contact:  

University of Aberdeen & NHS Grampian Clinical Research Governance, Foresterhill House 
Annexe, Foresterhill, Aberdeen, AB25 2ZB, researchgovernance@abdn.ac.uk  

The above contact is not part of the research term.  

  

Many thanks for taking the time to read this information and for considering taking part 

in this project.  

If you would like a copy of the final results, please contact Corina Weir or let us know 

during your interview.  

 

 

 

 

 

 

 

Version 2 (26.08.2019) 
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Appendix 2 

Consent Form          

  

 
Consent form 

 

Participant ID Number:                                                       Name of CI: Corina Weir 

Study Title: Methodological considerations in African countries: An exploratory study on 
the experiences and opinions of researchers 
 
 Please initial 

1. I confirm that I have read and understand the information sheet Version No: 2 
Date: 26.08.2019 for the above study. I have had the opportunity to consider the 
information, ask questions and have had these answered satisfactorily. 

 

  
2. I understand that my participation is voluntary and that I am free to withdraw at 

any time, without giving any reason, without my medical care or legal rights being 
affected. Data collected up until the point of withdrawal may still be used in 
analysis. 

 

  
3. I understand that data collected during the study may be looked at by individuals 

from the University of Aberdeen and the regulatory authorities, if appropriate, 
where it is relevant to my taking part in this research. I give permission for these 
individuals to have access to my data. 

 

  
4.    I agree to my interview being audio recorded. I understand that anonymised 

quotations from this interview may be used for presentations and publications.  
 
5.     I agree that my interview may be transcribed by an external company 

contracted by the University of Aberdeen. 

 

  
6.     I agree for my information to be stored on University of Aberdeen servers.  
  
7.     I agree to take part in the above study.  
  
 
 

  

Name of participant Date Signature 
   

 

Name of researcher Date Signature 
 
 

Version 2 (26.08.2019) 
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Appendix 3 

Interview Topic Guide 

Opening 

• Introductions and thank for participating 

• Confirm consent for audio recording (start recorder) 

Questions 

• Tell me about your research experience in African countries? 

o Can you specifically outline the methodological aspects of your research? 

(Questions, scales, psychometric properties, etc.) 

• (If applicable) In terms of the methodological aspects, what similarities are there between 

conducting research in African countries and other countries? 

• (If applicable) In terms of the methodological aspects, what differences have you found 

between conducting research in African countries and other countries? 

• What are some the key challenges of conducting research in African countries? 

o Probe methodological challenges specifically 

o Probe question design and scales specifically 

• What methods have you used to address these challenges? 

o Probe success of methods, what has worked or not worked? 

• What methods would you like to use in an ideal world, with abundant resources available, to 

address these challenges? 

• What crucial aspects of methodological considerations do you think all researchers working 

in African countries should be aware of/consider when designing research? 

Closing 

• Anything you would like to add that has not been covered? 

• Thank for taking part  
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Appendix 4 

Reflective notes and audit trail example 

Example 1 (26/02/2022) 

P3 Coding 

• The start of the interview involves discussions on adapting existing questionnaires to suit 
interests, and developing questionnaires based on existing literature (no mention of theory 
based questionnaire development - however did not probe further) - Consistent across 
interviews? 

• Participant stated context informs questionnaire development (examples given - how live in 
communities, access health services, cultural, social, economic, political factors) - Is this the 
same for questionnaire development in the West? Differences between countries not as 
wide? 

• This participant stated Likert scales can be useful when assessing attitudes (in particular), 
perceptions and behaviours - however, later in the interview this relates to interviewer 
delivered questionnaires (in which interviewer asks questions qualitatively and assigns 
rating based on their opinion) 19.33 

• Discussions of researcher administered questionnaires in 2 ways (give respondents choices 
in ratings of for example 1-5 low -high or ask qualitatively? then the researcher decides 
rating). Raised elsewhere and interesting point, as I was not aware of this from my own 
experiences. Are others? 

• Alot of discussion regarding social desirability bias and using observational checklists to 
assess behaviour 

• I am noticing a large number of nodes, which I am not too concerned about at this point as I 
want to be open in my analysis - plan to discuss with critical friend on Tuesday 

Example 2 (29/02/2022) 

• Notes during second coding meeting 

• Second coder spend the last week and a half second coding 4 interview transcripts 

• Deliberately choose 2 in particular which I found arduous to code, with complications in 
points  

• I spent this evening reviewing the second coding prior to moving to the next phase tomorrow 

• Very interesting and there is a large cross over in coding, with some codes termed slightly 
differently, and additional interview parts linked to different codes, but plan to meet and 
discuss further later in the week 

• Commented on individual codes in the shared word documents as discussion points for our 
meeting 

• False responses (reworded from my coding), many self-report measures given as interviews 
(crucial point, reworded from my coding), clear statements required for questionnaire items 
(new code need to consider), Likert scales perceived as complicated/difficult (is it a 
perception? - worth discussing further), Likert scales not ethically ideal? (P13 - interesting 
code) 

• This has helped with my confidence to move onto the next phase of analysis, and this 
process was very worthwhile 

• Plan for tomorrow: Document and review second coding, move onto searching for themes to 
discuss at supervision meeting on Wednesday 
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Appendix 5 

Database search strategies 

 

Ovid MEDLINE(R) ALL <1946 to May 09, 2023> 

PsycINFO and PsycARTICLES  

1 (Antimicrobial* or antibiotic* or microbial* or drug resistant or antibacterial* or drug 

resistance).mp. [mp=title, book title, abstract, original title, name of substance word, subject 

heading word, floating sub-heading word, keyword heading word, organism supplementary 

concept word, protocol supplementary concept word, rare disease supplementary concept word, 

unique identifier, synonyms, population supplementary concept word, anatomy supplementary 

concept word]  

2 Community health worker*or CHWs/ or Lay health worker*.mp. or Health worker*.mp. or 

healthcare worker*.mp. or doctor*.mp. or nurse*.mp. or pharmacist*.mp. or dentist*.mp. or 

healthcare support worker*.mp. or health practitioner.mp. or healthcare practitioner.mp. Or 

prescriber* [mp=title, book title, abstract, original title, name of substance word, subject heading 

word, floating sub-heading word, keyword heading word, organism supplementary concept 

word, protocol supplementary concept word, rare disease supplementary concept word, unique 

identifier, synonyms, population supplementary concept word, anatomy supplementary concept 

word]  

3 (((Sub-Saharan Africa or East* Africa or Central Africa or West* Africa or South* Africa 

or Angola or Benin or Botswana or Burkina Faso or Burundi or Cabo Verde or Cameroon or 

Central African Republic or CAR or Chad or Comoros or Democratic Republic of the Congo or 

DRC or Republic of the Congo or Cote d'Ivoire or Equatorial Guinea or Eritrea or Eswatini or 

Swaziland or Ethiopia or Gabon or Gambia or Ghana or Guinea or Guinea-Bissau or Kenya or 

Lesotho or Liberia or Madagascar or Malawi or Mali or Mauritania or Mauritius or Mozambique 

or Namibia or Niger or Nigeria or Rwanda or Sao Tome) and Principe) or Senegal or Seychelles 

or Sierra Leone or South Africa or South Sudan or Tanzania or Togo or Uganda or Zambia or 

Zimbabwe).mp. [mp=title, book title, abstract, original title, name of substance word, subject 

heading word, floating sub-heading word, keyword heading word, organism supplementary 

concept word, protocol supplementary concept word, rare disease supplementary concept word, 

unique identifier, synonyms, population supplementary concept word, anatomy supplementary 

concept word]  
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4 1 and 2 and 3    

African Index Medicus (AIM)  

(tw:(Antimicrobial* OR antibiotic* OR microbial* OR drug resistant OR "antibacterial* AND drug 

resistance")) AND (tw:(Health worker* OR healthcare worker* OR doctor* OR nurse* OR 

pharmacist* OR dentist* OR healthcare support worker* OR health practitioner OR healthcare 

practitioner or prescriber*))  

 

SCOPUS 

1. Antimicrobial* OR antibiotic* OR microbial* OR "drug resistant" OR antibacterial OR "drug 

resistance"   

AND  

2. "Community health worker*"OR CHWs OR "Lay health worker*" OR "Health worker*" OR 

"healthcare worker*" OR doctor* OR nurse* OR pharmacist* OR dentist* OR "healthcare 

support worker*" OR "health practitioner" OR "healthcare practitioner" or prescriber*  

AND  

3. "Sub-Saharan Africa" OR "East* Africa" OR "Central Africa" OR "West* Africa" OR "South* 

Africa" OR Angola OR Benin OR Botswana OR "Burkina Faso" OR Burundi OR "Cabo Verde" 

OR Cameroon OR "Central African Republic" OR CAR OR Chad OR Comoros OR "Democratic 

Republic of the Congo" OR DRC OR "Republic of the Congo" OR "Cote d'Ivoire" OR "Equatorial 

Guinea" OR Eritrea OR Eswatini OR Swaziland OR Ethiopia OR Gabon OR Gambia OR Ghana 

OR Guinea OR Guinea-Bissau OR Kenya OR Lesotho OR Liberia OR Madagascar OR Malawi 

OR Mali OR Mauritania OR Mauritius OR Mozambique OR Namibia OR Niger OR Nigeria OR 

Rwanda OR "Sao Tome and Principe" OR Senegal OR Seychelles OR "Sierra Leone" OR 

"South Africa" OR "South Sudan" OR Tanzania OR Togo OR Uganda OR Zambia OR 

Zimbabwe  

  

Google Scholar 

As Google Scholar has a 256 character or 150-word limit for searches, the search strategy was 

adjusted to the following: 

 

(Antimicrobial OR antibiotic) AND (health worker OR doctor OR nurse OR pharmacist OR 

dentist OR health practitioner OR prescriber) AND (sub-Saharan AND Africa) AND (behaviour 

OR behavior) - Limited to 2001-2023 and English language only  
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After 411 hits, the next 100 hits did not meet the inclusion criteria assessed by the title. 

Therefore, no more hits were exported. 

 

Pubmed  

(Antimicrobial* OR antibiotic* OR microbial* OR "drug resistant" OR antibacterial OR "drug 

resistance") AND ("Community health worker*" OR CHWs OR "Lay health worker*" OR "Health 

worker*" OR "healthcare worker*" OR doctor* OR nurse* OR pharmacist* OR dentist* OR 

"healthcare support worker*" OR "health practitioner" OR "healthcare practitioner" or 

prescriber*) AND ("Sub-Saharan Africa" OR "East* Africa" OR "Central Africa" OR "West* 

Africa" OR "South* Africa" OR Angola OR Benin OR Botswana OR "Burkina Faso" OR Burundi 

OR "Cabo Verde" OR Cameroon OR "Central African Republic" OR CAR OR Chad OR 

Comoros OR "Democratic Republic of the Congo" OR DRC OR "Republic of the Congo" OR 

"Cote d'Ivoire" OR "Equatorial Guinea" OR Eritrea OR Eswatini OR Swaziland OR Ethiopia OR 

Gabon OR Gambia OR Ghana OR Guinea OR Guinea-Bissau OR Kenya OR Lesotho OR 

Liberia OR Madagascar OR Malawi OR Mali OR Mauritania OR Mauritius OR Mozambique OR 

Namibia OR Niger OR Nigeria OR Rwanda OR "Sao Tome and Principe" OR Senegal OR 

Seychelles OR "Sierra Leone" OR "South Africa" OR "South Sudan" OR Tanzania OR Togo OR 

Uganda OR Zambia OR Zimbabwe)  

Limit to English and 2001-2023  
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Appendix 6 

Appraisal tool for Cross-Sectional studies (AXIS) 

 
For each question, yes = 1, no = 0 or don’t know 
 
Introduction  
1  Were the aims/objectives of the study clear?  
Methods  
2  Was the study design appropriate for the stated aim(s)?  
3  Was the sample size justified?  
4  Was the target/reference population clearly defined? (Is it 

clear who the research was about?)  
5  Was the sample frame taken from an appropriate population 

base so that it closely represented the target/reference 
population under investigation?  

6  Was the selection process likely to select subjects/participants 
that were representative of the target/reference population 
under investigation?  

7  Were measures undertaken to address and categorise non-
responders?  

8  Were the risk factor and outcome variables measured 
appropriate to the aims of the study?  

9  Were the risk factor and outcome variables measured 
correctly using instruments/measurements that had been 
trialled, piloted or published previously?  

10  Is it clear what was used to determine statistical significance 
and/or precision estimates? (e.g. p-values, confidence 
intervals)  

11  Were the methods (including statistical methods) sufficiently 
described to enable them to be repeated?  

Results  
12  Were the basic data adequately described?  
13  Does the response rate raise concerns about non-response 

bias?  
14  If appropriate, was information about non-responders 

described?  
15  Were the results internally consistent?  
16  Were the results presented for all the analyses described in 

the methods?  
 
Discussion  
17  Were the authors' discussions and conclusions justified by the 

results?  
18  Were the limitations of the study discussed?  
Other  
19  Were there any funding sources or conflicts of interest that 

may affect the authors’ interpretation of the results?  
20  Was ethical approval or consent of participants attained?  
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Appendix 7 

NHBLI Quality Assessment Tool for Before-After (Pre-Post) Studies With No Control Group 

 
For each question, yes = 1, no = 0, CD = can’t determine, NR = not reported 
 

Criteria 

1. Was the study question or objective clearly stated? 

2. Were eligibility/selection criteria for the study population prespecified and clearly described? 

3. Were the participants in the study representative of those who would be eligible for the 
test/service/intervention in the general or clinical population of interest? 

4. Were all eligible participants that met the prespecified entry criteria enrolled? 

5. Was the sample size sufficiently large to provide confidence in the findings? 

6. Was the test/service/intervention clearly described and delivered consistently across the 
study population? 

7. Were the outcome measures prespecified, clearly defined, valid, reliable, and assessed 
consistently across all study participants? 

8. Were the people assessing the outcomes blinded to the participants' 
exposures/interventions? 

9. Was the loss to follow-up after baseline 20% or less? Were those lost to follow-up accounted 
for in the analysis? 

10. Did the statistical methods examine changes in outcome measures from before to after the 
intervention? Were statistical tests done that provided p values for the pre-to-post changes? 

11. Were outcome measures of interest taken multiple times before the intervention and 
multiple times after the intervention (i.e., did they use an interrupted time-series design)? 

12. If the intervention was conducted at a group level (e.g., a whole hospital, a community, etc.) 
did the statistical analysis take into account the use of individual-level data to determine effects 
at the group level? 
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