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Abstract 

Aim: To investigate the reliability of the COntext Assessment for Community Health (COACH) 

tool on mobile phone versus pen-paper in Nairobi, Kenya. 

Background: One of the barriers to the progress of the MDGs has been the failure of health 

systems in many LMICs to effectively implement evidence-based interventions As a result of the 

“know-do” gap, patients do not benefit from advances in healthcare and are exposed to 

unnecessary risks. Better mapping of context improves implementation by allowing tailoring of 

strategies and interpretation of knowledge translation. COACH investigates healthcare contexts 

for LMICs and has only been used on pen-paper. With 5 billion mobile phone users globally, 

mobile technologies is being recognized as able to play a formal role in health services. 

Methods: Comparative study with 140 nurses/midwives and doctors in four hospitals in Nairobi. 

70 were randomly assigned to mobile phone and pen-paper each. The tool was administered twice 

with a two week interval and test-retest reliability, internal consistency and interrater reliability 

were assessed.  

Findings: Excellent test-retest reliability for both pen-paper and mobile phone (ICC >0.81). 45% 

(pen-paper) and 34% (mobile phone) moderate agreement between individual questions in round 

1 and 2. Acceptable average Cronbach’s alpha (>0.70).  

Conclusion: Both mobile phone and pen-paper were reliable and feasible for data collection. The 

findings are a good first step towards using COACH in Kenya. Additional research is needed for 

individual settings. Using mobile phones could increase healthcare facilities’ accessibility in 

implementation research, helping to close the “know-do” gap and reach the SDGs.  
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Acronyms 

ANC   Antenatal Care 

COACH  COntext Assessment for Community Health 

ERB   Ethical Review Board 

ERC   Ethical Review Committee 

FHW   Front line Healthcare Worker 

HIC   High Income Country 

HRH   Human Resources for Health  

HSR   Health Systems Research 

ICC   Intraclass Correlation Coefficient 

ICU   Intensive Care Unit 

IRB   Institutional Review Board 

KAP   Knowledge Attitude and Practices 

KT   Knowledge Translation 

LMIC   Low- and Middle Income Country 

MDG   Millennium Development Goal 

NPC   Non-Physician Clinician 

SE   Standard Error 

SDG   Sustainable Development Goal 

WHO    World Health Organization 

WHO AFRO  WHO Regional Office for Africa 

Definitions 

Clinical officer An NPC who has become the backbone of the health system, and run most 

of the health centers in Kenya. (1) 

Clinician A healthcare professional such as a doctor or a nurse having direct contact 

with and responsibility for patients, rather than working with theoretical or 

laboratory studies. (2) 

Cohen’s Kappa A statistical measure of interrater reliability generally ranging from 0.0 to 

1.0 where large numbers mean better reliability and values near or less than 

zero suggest that agreement is attributable to chance alone. (3) 

Context The environment or setting in which people receive healthcare services. (4) 
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Cronbach’s alpha The most common measure of internal consistency (“reliability”), how 

closely related a set of items are as a group. (5,6) It is most commonly used 

when you have multiple Likert questions in a survey/questionnaire that form 

a scale and you wish to determine if the scale is reliable. (5) Reported as 0-

1. (7,8) Assumes all items are equivalent and measure a single construct. 

Measurements below 0.70 are considered to indicate poor reliability. (8,9) 

Dentist A doctor who specializes in oral health. (10) 

HSR  The production of new knowledge to improve how societies organize 

themselves to achieve health goals. (11) 

ICC Assesses the reliability of ratings by comparing the variability of different 

ratings of the same subject to the total variation across all ratings and all 

subjects. The ratings are quantitative. (12) Ranges from 0.0 to 1.0. (13) 

Internal consistency The consistency of results across items (questions) within a test. (14) 

Interrater reliability A measure used to examine the agreement between two people 

(raters/observers) on the assignment of categories of a categorical variable. 

An important measure in determining how well an implementation of some 

coding or measurement system works. (3) 

Knowledge  The synthesis, exchange, and application of knowledge by relevant  

translation stakeholders to accelerate the benefits of global and local innovation in 

strengthening health systems and improving people’s health. (15) 

Middle income An economic class where it’s individuals spend between $2 and $20 per 

day. (16) 

Mobile health The use of mobile technology for communicating information about 

medicine and public health. (17,18) 

Test-retest reliability A statistical technique to estimate components of measurement error by 

repeating the measurement process on the same subjects, under conditions 

as similar as possible, and comparing the observations. The term reliability 

here refers to the precision of the measurement (i.e. small variability in the 

observations that would be made on the same subject on different occasions) 

but is not concerned with the potential existence of bias. (19) 
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Concept map 

 

 

 

 

 

 

 

 

 

Figure 1. Concept map of how the cadre/profession, type of hospital and change in context  

can affect test-retest reliability. Developed by Melissa Cederqvist. 
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Introduction  

The “know-do” gap  

One of the major obstacles to the progress of the Millennium Development Goals (MDGs) 

has been the failure of health systems in many low- and middle-income countries (LMICs) to 

effectively implement evidence-based interventions. (15,20) In Africa, health systems research 

(HSR) has had an important role in informing health policy and improving health outcomes. For 

example in 2000, HSR contributed to the development of national guidelines and a national quality 

assurance plan for HIV voluntary counselling and testing in Kenya. (20) As HSR has gained 

attention in the global health community, the importance of ensuring that research products are in 

line with policy priorities and thus that policies are evidence informed has become a priority. HSR 

is intended to inform policy and decision-making, however the producers and the users of research 

evidence rarely understand the complexities of the context within which the producers and users 

of research operates. Concerns have been raised about the “know–do” gap – the gap between what 

is known and what is done in practice – and, consequently, the need to bridge it. (11)  

As a result of the “know-do” gap, patients do not benefit from advances in healthcare and 

are exposed to unnecessary risks in combination with healthcare systems bearing unnecessary 

expenditures. Examples which really highlight the concern of the global “know-do” gap are 

estimates that up to 70% of neonatal deaths and more than 50% of deaths among children under 5 

years of age, could be averted with higher levels of implementation of basic and predominately 

cost-effective evidence-based practices and already available interventions. (15,21) Several 

studies on MDG 6 (combating HIV/AIDS, malaria and other diseases) very clearly outline that 

people at risk of malaria and children under the age of five, must sleep under insecticide-treated 

bed nets which have been proven effective in reducing childhood mortality and morbidity as a 

result of malaria. Despite this, only 35% of young children in Sub-Saharan Africa were sleeping 

under bed nets in 2010. This is below the World Health Assembly target of 80%. (20)  

The “know-do” gap is highly present in several fields of clinical medicine and greatly 

impact knowledge translation (KT). The challenge of KT in policy and practice is universal, 

however when discussing global health equity, the challenge of KT is most obvious in the 

premature loss of lives among the poor and excluded. (15) (Table 1) Meanwhile, the “know-do” 

gap has also been little examined in the African continent. (22) Bridging the “know-do” gap is the 

most important challenge and opportunity for public health in the 21st century. (15) The concerns 
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about the “know-do” gap have been raised at global forums such as WHO’s “Bridging the ‘know–

do’ gap” meeting in 2006 and the 2004 Ministerial Summit, where Ministers of Health and 

delegates called for “national governments to establish sustainable programs to support evidence-

based public health and healthcare delivery systems, and evidence-based health related policies”. 

(11)  

 

Table 1. Some causes of the “know-do” gap and ongoing efforts to address them. (15) 

 

Clinical practice guidelines are often used to improve healthcare through implementation 

of evidence from systematic research. However, it has increasingly been realized that knowledge 

alone is not enough to change practice. Factors such as social, cultural and material contexts within 

each practice may invite, reject, complement or even inhibit implementation of knowledge. (23)  
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Implementation research identifies and describes what happens as a program evolves. It 

can be thought of as a black box, similar to the one used in airplanes to collect flight data to be 

able to backtrack and find the problems in case of an emergency such as a crash. The ‘black box’ 

of implementation provides information about the journey from research theory to actual practice. 

(24) First coined by the Canadian Institute of Health Research in 2000, KT is an umbrella term for 

all activities that can be done as part of moving knowledge discovered in research and evidence to 

actual practice. It attempts to address some of the challenges faced with trying to ensure the use of 

research in policy and decision making and in doing so it attempts to try and start closing the 

“know-do” gap. (15,25) KT for clinical practice has been tested empirically. There is a lot of 

primary research and systematic reviews examining KT interventions at the clinical level. KT for 

management and policymaking however, has not yet reached the same state of development. There 

are ongoing innovations, but a comprehensive framework does not yet exist to assist in better 

understanding the influences on evidence informed policymaking and KT. (25) 

In line with the empirical research on KT interventions at the clinical level, a number of 

different frameworks have been developed. Some of the most commonly mentioned are the Ottawa 

Model of Research Use (OMRU), the Knowledge to Action (KTA) framework and the “Promoting 

Action on Research Implementation in Health Services” (PARIHS) framework. (25) OMRU was 

developed as a result of the lack of research evidence being used in clinical practice and consists 

of six key elements: evidence-based innovation (e.g. a continuity of care innovation), potential 

adopters (those whose behaviors are intended to change), the practice environment (settings, 

sectors), implementation of interventions, adoption of the innovation, and outcomes resulting from 

implementation of the innovation (e.g. patient, practitioner, economic and system implications). 

(25,26) (Annex 1) The KTA framework has two components: (1) knowledge creation and (2) 

action. Both components contain several phases which may occur sequentially or simultaneously, 

and may influence each other. (25,27) (Annex 2) 

The PARIHS framework posits three key interacting elements that together influence 

successful implementation of new knowledge: quality of relevant evidence, current contextual 

conditions in terms of coping with change, and the availability of facilitation needed to ensure a 

successful change process. (25,28,29) It was one of the first frameworks to examine different 

dimensions of context on research use and has been complemented for its intuitive appeal. (25) 

The basic hypothesis of the PARIHS framework is that research uptake is likely to be greatest 
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when all three elements of evidence, context and facilitation are located at the high end of a 

continuum i.e. strong presence. (4,29–32) The PARIHS framework was used when developing the 

COACH tool which works specifically with the context element. (Figure 2) Context refers to the 

local environment of the proposed setting and focuses on the local culture, leadership and 

evaluation. (25,29) (Figure 2) Better mapping of context improves implementation as it allows for 

strategic tailoring of implementation strategies and provides opportunities to interpret findings in 

KT intervention studies. (21) 

 

 

Figure 2. The “Promoting Action on Research Implementation in Health Services” 

(PARIHS) framework adapted by Bergström, PhD. (33) 

 

The importance of understanding context prior to and during the evaluation of the 

implementation of new knowledge has led to the development of different surveys and tools. One 

of the most widely used type of surveys are Knowledge Attitude and Practices (KAP) surveys. 

(34) KAP surveys are used to quantify and measure information on a specific topic and are usually 

conducted orally by an interviewer using a structured, standardized questionnaire. KAP surveys 

are essential to help plan, implement and evaluate an intervention. KAP surveys help to identify 

what a respondent knows about a topic such as a disease and what they actually do with regard to 

seeking care or other action related to that topic. KAP surveys can also identify knowledge gaps, 

cultural beliefs or behavioral patterns that may facilitate understanding and action, but that can 

also pose problems or create barriers for implementation. (35) KAP surveys provide access to both 

quantitative and qualitative information. 

To investigate healthcare contexts deeper, three quantitative tools have been developed and 

are used to assess healthcare context in high-income settings: The Alberta Context Tool (ACT), 
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Organizational Readiness to Change Assessment (ORCA), and Context Assessment Index (CAI). 

However, there have been no tools made available for low- and middle-income settings. (21)  

The COntext Assessment for Community Health (COACH) tool 

As there was no tool available for assessing healthcare contexts in LMICs, International 

Maternal and Child Health (IMCH), Department of Women’s and Children’s Health at Uppsala 

University in Sweden together with researchers from Bangladesh, Vietnam, Uganda, South Africa, 

Nicaragua, and Canada developed and validated the COACH tool to achieve better insights into 

the ‘black-box’ of implementation in low- and middle-income settings. The COACH tool was 

investigated for internal structure in Bangladesh, Vietnam, Uganda, South Africa and Nicaragua, 

in three professional groups (physicians, nurse/midwives and community health works pooled 

from the different settings) and on the pooled dataset. The investigation of validity and reliability 

using developed criteria, resulted in a tool with 49 items measuring eight hypothesized contextual 

dimensions. (Table 2) Development of the tool was undertaken in six phases; (1) Defining 

dimensions and draft tool development, (2) Content validity amongst in-country expert panels, (3) 

Content validity amongst international experts, (4) Response process, (5) Translation and (6) 

Evaluation of psychometric properties amongst 690 health-workers in Bangladesh, Vietnam, 

Uganda, South Africa and Nicaragua. (36,37)  

Reliability analysis 

 Any tool that is used to measure something needs to be reliable. A test or measure is 

considered perfectly reliable if the same results are received repeatedly. (38) Unlike for example 

a thermometer, a psychometric instrument such the COACH tool, does not allow easy re-

measuring as it is often impractical or even impossible to obtain multiple measurements in one 

individual using a psychometric instrument. Therefore it is crucial that the tool is proved reliable 

before it is put into practice. (8) Testing reliability includes comparisons of measurements given 

on separate occasions (test—retest reliability), measurements obtained by different raters (inter-

rater reliability) and measurements across items in a test (internal consistency). (14,39)  

Test-retest reliability assesses the extent to which similar scores are obtained when the 

scale is administered on different occasions separated by a relatively brief time interval. (8,9,40) 

Interrater reliability is an important measure in determining how well an implementation of some 

coding or measurement system works. It is used to examine the agreement between two people 

(raters/observers) on the assignment of categories of a categorical variable. (3,14) Finally, internal 



Masters Thesis_Final  Melissa Cederqvist  

  26 May, 2015 
 

Page 14 of 85 

 

consistency, is used to estimate how well the different items (questions) in a construct such as one 

of the eight COACH dimensions, reflect the same thing i.e. the topic covered in that construct. 

(14) (Annex 5)  

The effect and relationship between test-retest reliability, cadre/profession, type of hospital 

and change in context i.e. leadership has been described in a concept map developed specifically 

for this study. (Figure 1) It is expected that a change in context such as leadership or efforts to 

counteract informal payment will affect the cadre/professional group through their professional 

conscience i.e. their personal professional values. When the cadre/professional group’s attitudes 

about work are affected, the overall hospital where they work will be affected. Different 

administrations will manage their hospitals differently and thus the type of hospital and 

cadre/professional group will affect the individual contexts respectively. These three factors will 

in turn separately or together, affect the reliability of the COACH tool for their specific contexts. 

If all these factors are consistent during the study, it could be assumed that high values of reliability 

will be achieved. However, if any of these factors change during the time of the study it could be 

expected that the responses provided on either pen-paper or mobile phone will change and the 

COACH tool not proven reliable.  

Mobile phone surveying 

With approximately 5 billion mobile phone users globally, there is an increasing 

recognition of opportunities for mobile technologies to play a formal role in health services, 

particularly in LMICs. (41–43) Mobile phones are the most widely used technology in health 

infrastructures in LMICs. (18,44) Ownership of mobile phones is dramatically increasing in Kenya 

and Sub-Saharan Africa. (42–45) In 2012, a study among 172 public health facilities in Kenya 

showed that 100% of 219 healthcare workers possessed personal mobile phones and 98.6% used 

SMS. (18) A report from the United Nations Foundation and Vodafone Foundation found mobile 

phones is the mostly widely used technology in health infrastructures in LMICs. (44) It has 

previously been shown that health workers' acceptability and demand for a mHealth application 

and electronic forms in a low-income setting are high. (46) Using mobile phones to better 

understand healthcare staff is also being considered by other researchers. Källander et al. (2013) 

have suggested that mobile phones could be used as a tool to for example increase community 

health workers’ status in the community. (41) Experiences in mobile surveying for public health 

have also been drawn from previous studies conducted with mSurvey. (47,48) Conducting a survey 



Masters Thesis_Final  Melissa Cederqvist  

  26 May, 2015 
 

Page 15 of 85 

 

on a mobile phone allows the respondent to answer the questions when it best fits their schedule. 

The respondents individually decide when the best time is for them to complete the survey. They 

can answer one question, tend to something else for a few hours and then return to the survey. 

Collecting data on mobile phones reduces the risk of data entry error, facilitates and speeds up data 

collection, analysis and visualization of data. (49) 

Justification for the study 

As mentioned earlier, the COACH tool has only been used in pen-paper format. To 

optimize the research with the COACH tool in line with the trend in using mobile phones for 

surveying, the COACH team has shown interest in looking at what it takes to make the tool 

available for mobile phones. Due to its flexibility of when and where a participant can complete a 

survey, mobile surveying is very well suited for the busy work days of healthcare staff in LMICs, 

the target population for the COACH tool. Mobile surveying with the COACH tool could increase 

clinics and healthcare facilities accessibility for investigation of their specific healthcare context 

as it allows working with healthcare staff’s busy schedules and therefore has the opportunity to 

increase compliance in turn resulting in more complete data.  

The COACH tool was created for use in LMICs and Kenya is the highest ranked low 

income country in the world in terms of percentage of population who own a cellphone. (50,51) 

Since 2011, Kenya has a national eHealth policy which has been partly implemented with for 

example a an electronic information system for tracking births, deaths and causes of death as well 

as resource tracking on national and regional/district level. (52) Thus, Kenya is a promising setting 

for the investigation of the option of collecting COACH data using mobile phones. As the COACH 

tool had also not been used on pen-paper in Kenya, data was also collected from healthcare workers 

completing the COACH tool on pen-paper in order to be able to compare mobile phone and pen-

paper reliability for the same setting. This gave information about two future options of using the 

COACH tool in Kenya. Nairobi was chosen because there are many healthcare facilities close to 

each other which was crucial for the time and budget constraints of this study. If the psychometric 

properties of the COACH tool were found acceptable on pen-paper and/or mobile phone, the 

COACH tool could also be used in other parts of Kenya with that same method.  

General objective 

To investigate the reliability of the COACH tool when administered as mobile phone 

versus pen-paper questionnaires to healthcare staff in Nairobi, Kenya. 
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Specific Objective 

To compare the test-retest reliability, interrater reliability and internal consistency of the 

COACH tool when administered as mobile phone versus pen-paper questionnaires to survey 

nurses/midwives and doctors/clinicians/clinical officers at private non-profit, public and non-profit 

healthcare facilities in Nairobi, Kenya.  

Research Question 

 Does the COACH tool demonstrate good test-retest reliability (ICC >0.70), acceptable 

internal consistency (Cronbach’s alpha >0.70) and moderate or better interrater reliability 

(Cohen’s Kappa >0.41) when administered as mobile phone versus pen-paper questionnaires?  

Pre-specified Hypothesis 

 The COACH tool will demonstrate ICC and Cronbach’s alpha of 0.6-0.8 and Cohen’s 

Kappa >0.41 for >50% of cases when administered as mobile phone and pen-paper questionnaires 

to healthcare staff in Nairobi, Kenya.  

Design and Methodology: 

Study design 

Comparative. 

Setting 

Two public, one private non-profit and one non-profit hospital in Nairobi, Kenya 

between February and April 2015. (Figure 4) Recruitment took place in February 2015 and data 

collection in February to April 2015. 

Kenya  

Kenya is a low income country located on the equator of the East African coast. (Figure 3) 

The population is 44.4 million with a gross national income per capita (PPP international $) of 

2,250 (2013). Life expectancy at birth is 59/62 years for male and females respectively (2012). 

Total expenditure on health per capita (international $) is 84 and total expenditure on health as 

% of GDP is 4.7 (2012). Total fertility rate is 4.46 children per woman (2012). 25% of the 

population live in urban areas (2013). 43% of the population live on less than $1 (international 

PPP) per day (2005). Literacy rate among adults (>= 15 years) is 87% (2010). (53,54)  

Official languages are Swahili and English. Main exports are tea, coffee, horticultural 

products, and petroleum products. (54) Kenya is a member of WHO AFRO and is the most 

economically empowered country in East Africa. (55) 45% of the population is estimated to be 
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middle income. (16) The number of doctors and nurses/midwives per 1000 population 

decreased from 2005 to 2010. In 2005, there were 0.14 doctors per 1000 population compared 

to 0.05 doctors per 1000 population in 2010. Nurses and midwives were 1.15 per 1000 

population in 2005, and 0.41 per 1000 population in 2010. (56) 

Nairobi 

Nairobi is the capital city with a population of 3.5 million and a major business hub in 

Kenya and East Africa. It is the regional and national headquarters of many national and 

international businesses, organizations and aid agencies. Nairobi has a modern city center, 

beautiful suburbs and Africa’s largest slum, Kibera. (55,57) Nairobi and Kenya has a growing 

middle income class. (58) As a comparison between the socio-economic classes, Nairobi’s 

middle class spends on average 22% of their income on food, the wealthy households 7% while 

poor households spend 42.5% of their income on food. (59)  

 

 

Figure 3. Map of Kenya. (60) 

Private Non-Profit Hospital 

Gertrude’s Children’s Hospital  

A private non-profit children’s hospital in Muthaiga in northern Nairobi, Kenya with nine 

smaller satellite clinics around Nairobi and in Mombasa. (Figure 4) Muthaiga is a high income 

suburb of Nairobi inhabited by ex-patriots such as ambassadors and other high income groups. 
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Gertrude’s is the only children’s hospital in East and Central Africa and has 84 in-patient beds. 

(61) Gertrude’s employs doctors and nurses as well as nurses with midwife training, however as 

the hospital does not have a maternity unit or facilities, midwifery is not practiced.  

Public Hospitals 

Pumwani Maternity Hospital 

A public district hospital under Nairobi City County administration located in Pangani in 

northeastern Nairobi. (Figure 4) The hospital provides antenatal, labor, surgical and new born 

services for mothers and their children. It is the largest maternal health center in East and Central 

Africa, located close to Mathare and Korogocho, two of Nairobi’s biggest slums, and helps about 

27,000 women give birth each year. Most women are poor and young, between the ages of 14 and 

18. (62) The hospital faces many economic hardships. (63) 

Mbagathi District Hospital 

A public district hospital under Nairobi City County administration located in Dagoretti, a 

low income residential area bordering the slum area Kibera in western Nairobi. (Figure 4) 

Mbagathi District Hospital has 200 beds with services such as maternity, new born, HIV, out-

patient, family planning, social work, eye clinic, physical therapy. It is considered one of Nairobi’s 

busiest hospitals serving for example nearly 9,800 HIV patients. (64)  

Non-profit Hospital 

Ruaraka Uhai Neema Hospital 

A non-governmental institution promoted by the Italian organization World Friends which 

runs the hospital in partnership with the Archdiocese of Nairobi and Comitato Internazionale per 

lo Sviluppo dei Popoli – CISP (International Committee for the Development of Peoples), an 

Italian non-governmental organization. Ruaraka provides services such as antenatal, maternity and 

child health, causality, physiotherapy, laboratory, radiology and training. It is located in Ngumba 

estate, a lower-middle class in north eastern Nairobi. (Figure 4) The plot on which the hospitals 

resides belongs to the Archdiocese of Nairobi who has rented it to World Friends for the purpose 

of constructing and running a health facility accessible to the poor patients of the Nairobi slums. 

A referral medical center intended to guarantee access to health for the poor population of the most 

marginalized areas of Nairobi and to respond to the need of training for social and health 

workers. (65)  
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Figure 4.  Map of Nairobi and participating hospitals (66) 

Study population  

Recruitment 

Once approval was received from Nairobi City County, Kenya Medical Research Institute 

(KEMRI) ethics approval and the relevant medical super intendant in the respective hospital, the 

staff in each hospital was introduced to the project through random introductions when walking 

around the facility, staff meetings and/or tea and lunch breaks. Those who wanted to participate 

and fulfilled the inclusion criteria based on a brief introduction to the principal investigator were 

provided an informed consent form. Participants were randomly assigned to the mobile phone or 

pen-paper group with every other person who agreed to participate assigned to mobile phone and 

every other to pen-paper. A few exceptions were granted due to medical reasons for example one 

participant said they had difficulty reading text messages on their phone due to eye sight so they 

were included in the pen-paper group. 

Criteria for inclusion of subjects 

The criteria for the choice of respondents was that they should work full-time as nurses/ 

midwives or doctors/clinicians/clinical officers in one of the four hospitals, have been working in 

Gertrude’s Children’s Hospital 
Ruaraka Uhai Neema Hospital 

Pumwani Maternity Hospital 

Mbagathi District Hospital 
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the current department for at least six months and own a cell-phone that can receive and send text 

messages (a smart phone was not needed). Initially, only doctors, nurses and midwives were to be 

included. However, Kenya together with Uganda and Malawi, has been ranked top three of 47 

Sub-Saharan countries with the greatest number of practicing non-physician clinicians (NPC) and 

the highest ratio of NPCs in relation to population density. NPCs, or clinical officers as they are 

also called, have become the backbone of the health system in Kenya, and run most of the health 

centers in the country. (1) They have a lot of relevant knowledge about the healthcare context and 

were therefore added to the inclusion criteria of possible cadres in this study. Included participants 

served as their own control for the first versus second time i.e. round completing the survey. To 

be included in the mobile phone group, a participant had to have a Safaricom telephone number. 

All other telephone providers had a cost associated with replying to the survey due to current set-

up at m-Survey. Having only Safaricom telephone numbers in the mobile phone group, thus 

avoided incurring costs for the participants to participate in the study. 

Criteria for exclusion of subjects 

Anyone who did not fit the inclusion criteria. Community healthcare workers were not 

included in the study population due to the time and budget constraints. If a participant started the 

survey, but didn’t complete round 2 or left more than 20 questions blank. 

Sampling  

Sample size  

To collect data for reliability analysis of the COACH tool, it was administered to a sample 

of eligible respondents. It is advised to have a sample of 100-200 eligible respondents. (67) A total 

sample size of 140 (70 for mobile phone and pen-paper groups each) was targeted as it is above 

the minimum required (100) yet reachable considering the time and budget constraints. (Figure 5). 

The number of participants recruited per hospital and cadre was dependent on the number of 

available staff and interest. It was not necessary to have the same amount of participants for each 

hospital as it was suspected there would be differences in total amount of staff available as well as 

their interest to participate. Half of those recruited in each hospital were asked to complete the 

questionnaire on mobile phone and the other half on pen-paper with a few exceptions due to 

medical reasons as mentioned in “Recruitment”.  
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Figure 5. Sample size  

Data Collection 

The COACH tool 

Opinions regarding eight different contextual factors or dimensions were collected through 

the COACH tool in two different modes of administration, mobile phone and pen-paper. (Table 2) 

The COACH tool was originally developed as a pen-paper questionnaire and has 49 items 

measuring eight hypothesized contextual dimensions to understand how an individual’s place of 

work influences the use of knowledge. (36,37) (Table 2) (Annex 5) The COACH tool has been 

validated for use in pen-paper format amongst doctors, nurses/midwives and community health 

workers in the five settings and is available in English, Bangla, Vietnamese, Lusoga, isiXhosa and 

Spanish. (36,37) The vast majority of questions were answered by the respondent rating their 

agreement on a five point scale; (1) Strongly Disagree, (2) Disagree, (3) Neither Agree nor 

Disagree, (4) Agree and (5) Strongly Agree. The statements related to the respondents use of 

knowledge in their place of work as well as how their place of work influences the respondent in 

terms of learning and using new knowledge.  

 

 

 

 

 

 

 

 

 

 

Mobile phone 
n=70 

Pen-paper questionnaire 
n=70 

Total sample 
n=140 
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Table 2. The eight hypothesized contextual dimensions of the COACH tool 

 

Time interval 

After participants had completed the survey the first time (round 1), two weeks with no 

surveying passed and the same process was then repeated (round 2). A two week interval was 

considered long enough that respondents would not remember their original responses, but short 

enough for their knowledge of the material not to have changed. (4,9,67) Context is considered a 

rather stable element and the constructs of the contexts are not subjected to fluctuations within a 

two week period. (4)  

Loss to follow up 

If a participant did not complete round 1, they did not receive round 2. It was voluntary for 

the participants to complete both rounds. 

Difference in reporting 

If a participant changed age group between round 1 and 2, the age group from the first 

round was used for demographics. If a participant listed a different year for completion of degree 

or how long they had worked in the department, the year and time listed in the first round was 

 Leadership: The actions of formal leaders in an organization (unit) to influence 
change and excellence in practice, items generally reflect emotionally intelligent 
leadership. 

 Work culture: The way that ‘we do things’ in our organizations and work units, 
items generally reflect a supportive work culture. 

 Monitoring services for action: The process of using data to assess group/team 
performance and to achieve outcomes in organizations or units. 

 Sources of information: The structural and electronic elements of an organization 
(unit) that facilitate the ability to access and use knowledge. 

 Resources: The availability of resources (staff, space, time, communication and 
transport, drugs, equipment and supplies) that allows a unit to adapt successfully to 
internal and external pressures. 

 Community engagement: The mutual communication, deliberation and activities 
that occur between community members and units. 

 Commitment to work: The relative strength of an individual’s identification with 
and involvement in a particular work organization.   

 Informal payment: Payments to individual and institutional providers, in goods or 
in cash, which are made outside official payment channels, payments made for 
services or supplies meant to be covered by the healthcare system and the use of 
friendship or family connections to acquire an advantage or service, such as a work 
position or contract. 
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used. In one instance a participant listed an ineligible profession in the first round (community 

health worker), and an eligible profession in the second round (nurse). In this instance, nurse was 

registered for demographics and the respondent deemed eligible due to combination of reporting 

to be a nurse profession, when they started working in department (1985) and how long ago they 

received their degree (332 months).  

Pen-Paper Questionnaire 

The participants were given the questionnaire as well as an envelope to enclose the 

completed questionnaire in upon completion. They were asked to complete the questionnaire and 

place it in a designated box located in a central location at each hospital within one week of 

receiving the questionnaire.  

Mobile Phone 

Each participant who agreed to participate, received a unique serial code to text to a 

telephone number. Texting to this number meant the participant registered with mSurvey’s system 

in order to be sent the questions from the COACH tool. When registering, the participant was sent 

text messages with the same demographic questions which are included in the pen-paper 

questionnaire. The 49 items from the COACH tool were divided into survey units with one or 

some of the contextual dimensions (Table 3) per unit. The questionnaire format was adapted for 

use on mobile phones in a pilot study of the COACH tool on mobile phones conducted in Nairobi, 

Kenya in June-July 2014 and replicated for this study. The information and questions were sent 

out as text messages to the participant’s mobile phones which did not need to be smart phones. 

Information was displayed as plain text and numbered multiple choice options. As with pen-paper, 

the participants were asked to complete the entire questionnaire i.e. all parts within one week. 

However, due to the nature of mobile surveying and the participants having much more power 

over when to answer and “hand-over” their responses, more than one week was given to get a 

higher completion rate. Just as with pen-paper, mobile phone participants also had two weeks 

interval between round 1 and 2. The participants were sent the questionnaire to their mobile phone 

two weeks after completing part 5 (the final part) of round 1. A reminder could be sent out once 

every 24 hours, but this was only done when it could be seen on the mSurvey dashboard that one 

or more participants had started but not completed a specific part. (Annex 3, 4) Each participant 

could only receive a reminder once for each of the five parts of the survey. 
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Table 3. Division of COACH tool factors per survey unit sent out as text messages to  

mobile phones. 

 

Methods and variables 

The primary outcome variables in this study were test-retest reliability (ICC) where >0.70 

was considered acceptable, internal consistency (Cronbach’s alpha) where >0.70 was also 

considered acceptable and interrater reliability (Cohen’s Kappa) which was evaluated according 

to a known range of interpretation of values. (Table 4) The two health profession determinants 

were nurse/midwife and doctor/clinician/clinical officer and the three hospital type determinants 

were public, private non-profit, non-profit.  

Data was collected and entered manually (pen-paper) or downloaded as an Excel file from 

the online password controlled mobile survey system (mobile phones). Drop-down lists with the 

ordinal values representing categorical responses were developed in Excel 2013 for each item. 

Excel 2013 was used to clean and merge all imported data from pen-paper and mobile phone 

questionnaires. All dimensions except one (Sources of information) had questions where 

respondents answered on a Likert scale. Items were coded into Excel from 1 to 5 in the same 

direction (least favorable to most favorable). Question 22-26 for the dimension “Sources of 

information” asked the participant to enter how often in the last typical month they use a specific 

type of information at work. The options were “Not available”, “Never 0 times”, “Rarely 1-5 

times”, “Occasionally 6-10 times”, “Frequently 11-15 times”, and “Almost always 16 times or 

more”. This was coded 1-6. 

Descriptive statistics (mean, distribution, proportion of missing values etc.) were examined 

in Excel. Missing responses were left blank in Excel and coded “-9999” in SPSS. To give the 

mobile phone respondents the same opportunity to not answer questions that pen-paper 

Survey unit Number of text messages COACH tool dimensions 

Registration 11 Demographics 

Part 1 24 Intro & Resources  

Part 2 21 

Community engagement & Monitoring services for 

action 

Part 3 17 Sources of information & Commitment to work 

Part 4 21 Work culture & Leadership 

Part 5 19 Informal payment 

Total  113  
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respondents had by simply leaving a question blank on the pen-paper form, the option “Prefer not 

to answer” was added to the mobile phone version of the COACH tool. By selecting “Prefer not 

to answer”, mobile phone participants were able to not respond to a specific question and still 

continue with the survey. “Prefer not to answer” was coded “10” in Excel and relabeled “-9999” 

i.e. as a missing value in SPSS.  

Loss to follow up 

A case was considered lost to follow up if the respondent never started round 1, completed 

round 1, but not round 2 or had over >20 blank responses i.e. missing values. 

Missing values 

Missing values were considered individual questions that had been left blank or answered 

with the option “I prefer not to answer” which was only available for mobile. Due to the large loss 

to follow up, all missing values were imputed to not lose cases that otherwise would have been 

excluded from the statistical analyses in SPSS. Missing values were imputed with the mode value 

for the question where a missing value was present. The mean was not used because although the 

responses had been coded to ordinal values, the original responses were categorical and therefore 

the impute values should reflect that as well. 

Data entry 

Double data entry was performed to reduce data entry error. The data was entered by the 

principal investigator into two separate spreadsheets at two different times. Excel 2013 “DELTA” 

function was used to compare the entered data between the two spreadsheets. If the responses were 

different, the original response from mSurvey’s website or pen-paper questionnaire was referenced 

in order to enter the actual response. Data entry of demographics was checked using visual check 

as the “DELTA” function only works for numerical data.  

Data Storage and Technology 

mSurvey was designed and developed as a new mobile research technology and logistics 

for engaging remote communities in design and data collection processes under Protocol#: 

1105004501 as part of the KEMRI IRB in Nairobi, Kenya. Data was collected and entered 

manually (pen-paper) or copied from online password controlled mobile survey system (mobile 

phones) into Excel 2013. All data was stored on a password controlled computer that was in a 

locked room when not being worked on. 
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Bias 

The risk of selection bias was reduced by randomizing which participant received which 

mode of administration (mobile phone or pen-paper). The requirement for mobile phone 

participants to have a Safaricom number could have introduced a selection bias, but as Safaricom 

has about 70% coverage rate in Kenya it can be expected that the recruitment covered a wide range 

of customers and therefore a good mix of participants. The risk of self-selection bias was mitigated 

through the participants being randomly allocated into either the pen-paper or mobile phone group. 

A few exceptions for entering a specific group of choice were granted due to medical reasons for 

example one participant said they had difficulty reading text messages on their phone due to eye 

sight so they were included in the pen-paper group. While this was done for a very small number 

of participants, it could have introduced a small self-selection bias. All participants were informed 

their responses were confidential regardless if on mobile phone or pen-paper, but as participants 

were asked to rate their agreement regarding statements about their work environment it is possible 

that they responded according to what they thought their managers or coworkers would like them 

to respond and thereby incurring response bias. There is a risk of recall bias in this study as the 

participants responses are compared between two times. The ideal situation is that the participants 

do not remember their responses from the previous time, but the risk of this cannot be completed 

eliminated, only reduced. A time interval of two weeks between round 1 and 2 was used as this 

was considered long enough for the participant not to remember their responses, but short enough 

that the investigated context would not have changed.  

Statistical Analysis 

Only participants that completed both round 1 and 2 on mobile phones or pen-paper 

questionnaires were included in the statistical analysis. The mean, median, lowest and highest 

values were calculated for participant characteristics in Excel 2013. The mode was calculated for 

each question and used for imputing missing values in Excel 2013. IBM® SPSS Statistics Version 

22 and 23 were used to investigate test-retest reliability (ICC), interrater reliability (unweighted 

Cohen’s Kappa) and internal consistency (Cronbach’s alpha). Test-retest reliability was calculated 

by using the participant unique code to link the respondent’s two surveys for both pen-paper and 

mobile phone. Intraclass correlation coefficient (ICC) was calculated with a two-way random 

effect and under consistency agreement for both mobile phone and pen-paper questionnaire. 

Interrater reliability was calculated and assessed using unweighted Cohen’s Kappa statistic. 
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Weighted Cohen’s Kappa could not be calculated with the current version of SPSS. Values for 

Kappa and ICC were interpreted according to previously set standards. (Table 4)  

Table 4. Interpretation of Cohen’s Kappa and ICC. (3,13) 

Value Kappa ICC 

< 0 Poor agreement n/a 

0.0 – 0.20 Slight agreement 
Poor 

0.21 – 0.40 Fair agreement 

0.41 – 0.60 Moderate agreement Moderate 

0.61 – 0.80 Substantial agreement Good 

0.81 – 1.00 Almost perfect agreement Excellent 

Ethical Considerations 

Ethical Review Board and Ethical Review Committee approval 

Ethical approvals were sought and given from Kenya Medical Research Institute (KEMRI), 

Nairobi, Kenya (REF: KEMRI/RES/7/3/1) and Gertrude’s Children Hospital ERB, Nairobi, Kenya 

(REF: GCH/ERB/VOLXV/37). As part of the KEMRI ERC approval, the principal investigator 

and co-investigators (in-the-field supervisor) went through ethics training and received certificates 

in “Introduction to Research”, “Research Ethics Evaluation”, “Informed Consent” and “Good 

Clinical Practice” from the online training program Training and Resources in Research Ethics 

Evaluation (TRREE). The training modules were based on well-established principles of research 

ethics, such as the Declaration of Helsinki. Research ethics operates within the universal human 

rights framework as elaborated in the Universal Declaration of Human Rights (1948), the 

Convention on the Rights of the Child (1989), and other international human rights 

instruments. (68) 

Approval was also sought and granted from Nairobi City Council to work with their 

healthcare facilities (Pumwani Maternity Hospital and Mbagathi District Hospital) (REF: 

PHD/1/13/ (02) – 015). ERB approval was granted by Mbagathi District Hospital, Nairobi, Kenya 

(REF: MS/VOL.2-6/2015) and Pumwani Maternity Hospital, Nairobi, Kenya (REF: 

PMH/DMOH/75/0100/2015). Ruaraka Uhai Neema Hospital Management reviewed the protocol 

and accepted KEMRI’s ERB approval. No reference number was provided for Ruaraka Uhai 
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Neema Hospital, instead approval to proceed was given solely by email from Stefania Paracchini 

who is part of and had consulted the remaining Hospital Management team.   

Human Subjects 

“First, do no harm.” 

There were no immediate risks for the participants in this study. During development and 

validation of the COACH tool on pen-paper, ethical clearance was obtained in Bangladesh from 

the Ethical Review Committee of the International Centre for Diarrhoeal Disease Research, 

Bangladesh (icddr,b). In Vietnam, ethical approval was obtained from the Ethical Scientific 

Committee at Ministry of Health and in Nicaragua from León Medical Faculty Ethical Board. In 

Uganda, ethical approval was obtained from the Makerere University School of Public Health 

Institutional Review Board and Uganda National Council of Science and Technology. In South 

Africa, approval was gained from the Health Research Ethics Committee at Stellenbosch 

University. 

Direct benefits  

Participant 

Participants were given compensation for their time spent completing the COACH tool in 

the form of phone credit of 50 KES for each of the two rounds completed. A participant’s responses 

needed to be collected before the phone credit was provided. The final outcome of the study will 

be provided to relevant manager in each hospital. 

Community 

Validating the COACH tool for Kenya will make the tool useful for future implementation 

research to achieve better insights into the ‘black-box’ of implementation in the Kenyan specific 

setting. Long-term, this has the potential to improve healthcare in Kenya. Mobile surveying with 

the COACH tool could increase healthcare facilities accessibility for investigation of their specific 

healthcare context as it allows working with healthcare staff’s busy schedules and therefore has 

the opportunity to increase compliance in turn resulting in more complete data. More complete 

data of specific healthcare context has the opportunity to increase quality of healthcare. 

Informed consent 

Those who wanted to participate and fulfilled the inclusion criteria based on a brief 

introduction were provided the informed consent form. (Annex 6) The participants could leave the 

survey at any time by not completing the pen-paper questionnaire or stopping to reply to the survey 



Masters Thesis_Final  Melissa Cederqvist  

  26 May, 2015 
 

Page 29 of 85 

 

questions sent to mobile phones. The participants will be given access to the findings through the 

findings being shared with respective hospital medical super intendant or director once available. 

Confidentiality 

Only the principal investigator, co-investigators, relevant members of mSurvey and the 

COACH team had access to the data.  

Pen-paper participants 

In order to assess the reliability of the tool, the respondent’s answers were paired between 

round 1 and 2. The pairing was done using a unique code printed on each pen-paper questionnaire. 

The principal investigator kept a list of the unique codes and the name of the participant who 

received each code. Only the principal investigator had access to this key which was kept under 

their direct supervision or in a locked room at all times. The respondents were asked to place the 

completed questionnaire in a sealable envelope labeled with a unique stamp so that it could not be 

copied and only the principal investigator would have access to the individual responses. 

Mobile phone participants 

As with the pen-paper data, the respondent’s answers was paired between round 1 and 2. 

The pairing was done using the unique code created by the mSurvey mobile technology system 

for each telephone number that completed the survey. The system was set up so that the second 

time the participant completed the survey, their telephone number was transformed into the same 

unique code. The unique codes were only accessible through password login into the mSurvey 

system. Unique numbers were only linked with telephone numbers when there were any technical 

issues needing such i.e. so that a participant could continue to answer the questions.  

Expected Application of the Results 

Validating the COACH tool for Kenya would make the tool useful for future 

implementation research to achieve better insights into the ‘black-box’ of implementation in the 

Kenyan specific setting. Long-term, this has the potential to improve healthcare in Kenya. 

Knowing the reliability of the COACH tool when used on mobile phones would allow researchers 

to make necessary adjustments to make the tool reliable for use on mobile phones. If the COACH 

tool were to become available on mobile phones it would serve its target population, the healthcare 

staff, very well by appreciating and respecting the best use of their time. This would have the 

potential to allow researchers and policy makers to better understand specific healthcare contexts 

and thereafter successfully implement specific knowledge for each clinic or healthcare center, each 
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individual context. Collecting data on mobile phones would reduce the risk of data entry errors, 

facilitate and speed up data collection, analysis and visualization of data. As mentioned previously, 

Kenya is ranked the number one low-income country in the world in cell phone ownership. (50,51) 

If the psychometric properties of the COACH tool were determined acceptable when administered 

on pen-paper and or mobile phones, COACH could be used in other parts of Kenya as well.  

Results 

Loss to follow up  

Between recruitment and completion of round 1, 51 participants were lost to follow up (24 

for pen-paper and 27 for mobile phone). (Figure 6) (Table 5) Demographic data was first collected 

in round 1, thus there is no demographic data on those 51 participants who signed the informed 

consent but never started round 1. However, 11 participants who met the inclusion criteria 

registered with mSurvey to receive the questions from the COACH tool, but did not complete all 

five parts i.e. all of round 1 and therefore they were not moved forward to round 2. These 11 

participants were majority female, 9 females and 2 males. All but one registered as nurse or 

midwife, and one as clinical officer from all four hospitals, Gertrude’s Children (n=4), Pumwani 

Maternity (n=3), Mbagathi District (n=1) and Ruaraka Uhai Neema (n=3). They were 25-29 years 

(n=3), 30-34 years (n=2), 35-39 years (n=4), 40-44 years (n=1) and 45-49 years (n=1). 

Between completion of round 1 and round 2, 29 participants were lost to follow up (15 for 

pen-paper and 14 for mobile phone). (Figure 6) (Table 5) The 14 participants in the mobile phone 

group who completed round 1, but not round 2 were almost exclusively female, 13 female and 1 

male. 10 belonged to the professional group Nurse/Midwife, 2 to the group 

Doctor/Clinician/Clinical officer and 2 did not state their profession at time of registration. They 

in turn came from three hospitals, Gertrude’s Children’s (n=8), Pumwani Maternity (n=4), and 

Mbagathi District (n=2) and were in the ages 25-29 years (n=2), 30-34 (n=3), 35-39 years (n=4), 

40-44 years (n=1), 50-54 years (n=3) and 55-59 years (n=1). 6 of the 14 participants completed 1, 

2 or 3 parts of round 2, but not enough questions to have less than 20 missing values, thus they 

were included as loss to follow up. The other 8 participants just finished the registration, but never 

actually answered any questions from the COACH tool. 

The 14 participants in the pen-paper group who completed round 1 but not round 2, were 

also almost exclusively female, 11 females and 3 males. All except one belonged to the 

professional group Nurse/Midwife (n=13), the other to Doctor/Clinician/Clinical officer (n=1). 
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They came from three hospitals, Gertrude’s Children’s (n=5), Ruaraka Uhai Neema (n=5) and 

Pumwani Maternity (n=4) and were in the ages 20-24 years (n=1), 25-29 years (n=5), 30-34 (n=3), 

35-39 years (n=2), 45-49 years (n=2), and 55-59 years (n=1).  

 

 

 

  

 

 

 

 

 

 

 

 

Figure 6. Final sample distribution per round of all recruited participants (n=140). 

 

 

 

Total sample 
n=140 

Round 1 
n=63 

Round 2 
n=34 

Loss to follow-up 
n=23 

Loss to follow-up 
n=51 

Did not meet 
inclusion criteria 

n=15 

Cases (mobile phone only) 
who started round 2, but with 
incomplete sections totaling 

>20 missing values 
n=6 

Cases (mobile phone 
only) who started round 1, 

but with incomplete 
sections totaling >20 

missing values 
n=11 



Table 5. Completion rates (number and percent) of all recruited participants (pen-paper=70, mobile phone=70). Divided per hospital, 

mode of administration (pen-paper, mobile phone) and round 1 and 2.  

Hospital 

(alphabetical) 

Type of 

Hospital 

Recruited: 

Pen-paper 

n (% of target) 

Recruited: 

Mobile phone 

n (% of target) 

Pen-paper  

Round 1 

n (% recruited) 

Mobile phone 

Round 1 

n (% recruited) 

Pen-paper 

Round 2 

n (% recruited) 

Mobile phone 

Round 2 

n (% recruited) 

Gertrude's 

Children's  

Private non-

profit 
30 (43) 30 (43) 18 (60) 11 (37) 13 (43) 3 (10) 

Mbagathi 

District  Public  
12 (17) 10 (14) 3 (25) 2 (20) 3 (25) 0 (0) 

Pumwani 

Maternity  Public  
16 (23) 16 (23) 13 (81) 5 (31) 8 (50) 1 (6) 

Ruaraka Uhai 

Neema  Non -profit  
12 (17) 14 (20) 6 (50) 5 (36) 1 (8) 5 (29) 

Total Completion  70 (100) 70 (100) 40 (57) 23 (33) 25 (36) 9 (13) 

Not Eligible 6 (9) 9 (13) n/a n/a n/a n/a 

Started round 2, but with 
incomplete sections totaling 
>20 missing values 

n/a n/a n/a n/a n/a 7 (10) 

Loss to Follow Up    n/a n/a 24 (34) 38 (54) 15 (21) 14 (20) 
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Missing values  

There were 18 missing values of 2,450 responses (1%) in the pen-paper group and 24 

missing values of 882 responses (3%) in the mobile phone group. The ratio of missing values to 

total values was 1:37 (mobile phone) and 1:136 (pen-paper). No cases had the same questions left 

blank between round 1 and round 2 except one. This instance was in the pen-paper group where a 

participant had left the same five questions blank in the dimension “Community Engagement” in 

both round 1 and 2.  

Sensitivity analysis 

Sensitivity analysis showed almost no difference in ICC calculated per COACH dimension 

in neither the mobile phone nor pen-paper group. Four dimensions in the pen-paper group included 

missing values (n=18) that were imputed (Community engagement, Sources of information, 

Leadership, Informal payment) however none of these dimensions showed a difference in ICC 

with or without imputing missing values. (Annex 12) Similarly, almost the same four dimensions 

in the mobile phone group also had missing values (n=24) that were imputed (Resources, Sources 

of information, Leadership, Informal payment). In this instance, a slightly different ICC was 

observed in three of four dimensions when calculated with and without imputed missing values. 

In all three, the ICC was slightly higher without imputing versus with imputing. The largest 

observed difference was for the dimension “Informal payment” where ICC with imputing was 0.87 

and ICC without imputing was 0.89. (Annex 12)  

Participant flow 

140 participants were recruited in total, 70 for pen-paper questionnaire and 70 for mobile 

phone. (Figure 6-8) 25 pen-paper participants (36%) (18 nurses/midwives and 7 clinicians/clinical 

officers) completed both round 1 and 2. (Figure 7) (Table 5) Respectively, 9 mobile phone 

participants (13%) (7 nurses/midwives and 2 clinicians/clinical officers/doctors) completed round 

1 and 2. (Figure 7) (Table 5) 6 mobile phone participants completed round 1 and started round 2, 

but did not complete enough questions and thus had >20 blank responses i.e. missing values and 

were excluded. 
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Figure 7. Final sample distribution of all recruited participants (n=140) per cadre/profession and 

mode of administration.  

 

Exclusion  

15 participants (pen-paper=6, mobile phone=9) were excluded due to not meeting inclusion 

criteria. Some participants did not fulfill multiple inclusion criteria i.e. they were not a nurse, 

midwife or doctor and had also not worked in the current department for 6 months or more. 

Therefore the numbers of reason for exclusion will not add up to the total number of excluded 

participants. 4 were students or community health workers i.e. not a nurse, midwife or doctor. 14 

had not worked in their current department of work for 6 months or more. 17 participants in the 

mobile phone group were excluded as they did not complete enough questions to ensure missing 

values i.e. blank responses were less than 20. 

Characteristics 

The mean age range of those who completed both round 1 and 2 in the mobile phone group 

(30-34 years) was younger than in the pen-paper group (40-44 years). The highest age range in the 

mobile phone group was 35-39 years compared to 55-59 years in the pen-paper group. (Table 6) 

The percentage of women versus men (women/men) was almost identical between the mobile 

phone (75%/25%) and pen-paper (76%/24%) groups. (Table 6) All 140 recruited participants 

except three (98%) used Safaricom as telephone provider. The three who did not use Safaricom, 

used Airtel. All participants belonged to the professional groups Nurse/Midwife (n=26) and 

Doctor/Clinician/Clinical officer (n=8). (Table 6)  

Nurses/Midwives 
n=26 

Total sample 
n=140 

Doctors/Clinicians/Clinical 
officers 

n=8 

Mobile 
n=8 

Paper 
n=18 

Mobile 
n=1 

Paper 
n=7 

Loss to follow up  
n=74 

Did not meet 
inclusion criteria 

n=15 Cases (mobile phone only) 
who started round 2, but 
with incomplete sections 

totaling >20 missing values 
n=17 
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Most pen-paper questionnaires were completed by participants from private non-profit 

Gertrude’s Children’s hospital (n=13) followed by public hospitals Mbagathi District and 

Pumwani Maternity hospitals together (n=11) and lastly non-profit Ruaraka Uhai Neema hospital 

(n=1). (Table 5, 6) Mobile phone participants were from non-profit Ruaraka Uhai Neema hospital 

(n=5) followed by private non-profit Gertrude’s Children’s Hospital (n=3) and public Pumwani 

Maternity hospital (n=1). (Table 5, 6) 

Table 6. Demographic summary of pen-paper (n=25) and mobile phone (n=9) participants 

who completed both round 1 and 2 and whose responses were used to calculate ICC, Cohen’s 

Kappa and Cronbach’s alpha in Tables 7-9. For complete data see Annex 9. 
    Pen-paper Mobile phone 

    n % n % 

Type of facility         

  Private non-profit 13 52 3 33 

  Public 11 44 1 11 

  Non-profit 1 4 5 56 

  Total 25 100 9 100 

Gender       

  Female 19 76 7 78 

  Male 6 24 2 22 

  Total 25 100 9 100 

Age (years)       

  25-29 2 8 4 44 

  30-34 5 20 1 13 

  35-39 4 16 4 50 

  40-44 2 8 0 0 

  45-49 6 24 0 0 

  50-54 4 16 0 0 

  55-59 2 8 0 0 

  Total 25 100 9 100 

 Highest age (years) 55-59 35-39 

 Lowest age (years) 25-29 25-29 

  Mean age (years) 40-44 30-34 

  Median age (years) 40-44 30-34  

Highest qualification       

  Nurse/Midwife 18 72% 8 89% 
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  Doctor/Clinician/Clinical officer 7 28% 1 11% 

  Total 25 100 9 100 

 

Main results 

Internal consistency coefficient  

ICC with imputed missing values for pen-paper questionnaire (n=25) demonstrated 

excellent test-retest reliability (range 0.82 – 0.93). All values were statistically significant 

(p<0.05). (Table 7) ICC with imputed missing values for mobile phone (n=9) demonstrated good 

to excellent test-retest reliability (range 0.74 – 0.94). All values were statistically significant 

(p<0.05).  (Table 7)  

Table 7. Agreement between responses from all participants in both rounds (reported per 

dimension) for pen-paper (n=25) and mobile phone (n=9) as indicated by ICC with imputing. 

M = missing  
im = imputed  

Pen-paper (n=25) Mobile phone (n=9) 

 

Dimension  M ICCim 95% CIim M ICCim 95% CIim ICCMin ICCMax ICCAvg 

Resources 0 0.93 0.88 - 0.97 7 0.87 0.70 - 0.96 0.87 0.93 0.89 

Community 
engagement 

10 0.89 0.81 - 0.94 0 0.85 0.64 - 0.96 0.85 0.89 0.88 

Monitoring 
services for 
action 

0 0.93 0.88 - 0.96 0 0.90 0.77 - 0.97 0.90 0.93 0.92 

Sources of 
information 

6 0.88 0.79 - 0.94 3 0.89 0.75 - 0.97 0.88 0.89 0.89 

Commitment 
to work 

0 0.88 0.79 - 0.94 0 0.74 0.34 - 0.93 0.74 0.88 0.81 

Work culture 0 0.92 0.86 - 0.96 0 0.81 0.56 - 0.95 0.81 0.92 0.87 

Leadership 1 0.90 0.82 - 0.95 3 0.94 0.85 - 0.98 0.90 0.95 0.92 

Informal 
payment 

1 0.82 0.70 - 0.91 11 0.87 0.71 - 0.97 0.82 0.89 0.85 

Total  18   24    

Minimum 0 0.82  0 0.74  

Maximum 10 0.93  11 0.94  

Average 2 0.89  3 0.86  
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Internal consistency (Cronbach’s alpha) 

Average Cronbach’s alpha values were acceptable (>0.70) for all dimensions for both 

round 1 and 2. (Table 8) Individual Cronbach’s alpha per dimension and round 1 and 2 for both 

mobile phone and pen-paper showed acceptable internal consistency (>0.70) for all dimensions 

for pen-paper except one (Informal payment) and in all dimensions for mobile phone except three 

(Community engagement, Work culture, Informal payment). For both pen-paper and mobile 

phone, Cronbach’s alpha was only <0.70 i.e. not acceptable in one of the rounds, never both. (Table 

8)  

Table 8. Internal consistency calculated over two rounds per dimension for pen-paper (n=25) and 

mobile phone (n=9) as indicated by Cronbach’s alpha (α) with imputing.  

M = missing values 
im = imputed 
missing values 

Pen-paper (n=25) Mobile phone (n=9) 
 

 Round 1 Round 2  Round 1  Round 2 

Dimension  M αim αim M αim αim αMin αMax αAvg 

Resources 0 0.87 0.85 7 0.74 0.81 0.74 0.87 0.82 

Community 
engagement 

10 0.76 0.90 0 0.50 0.93 0.50 0.93 0.77 

Monitoring services 
for action 

0 0.87 0.87 0 0.85 0.91 0.85 0.91 0.88 

Sources of 
information 

6 0.73 0.76 3 0.81 0.82 0.73 0.82 0.78 

Commitment to 
work 

0 0.77 0.86 0 0.85 0.88 0.77 0.88 0.84 

Work culture 0 0.84 0.88 0 0.75 0.67 0.67 0.88 0.79 

Leadership 1 0.81 0.86 3 0.76 0.95 0.76 0.95 0.85 

Informal payment 1 0.70 0.64 11 0.59 0.85 0.59 0.85 0.70 

 Total missing 
values 

18   23   

 

Minimum 0 0.70 0.64 0 0.50 0.67 

Maximum 10 0.87 0.90 11 0.85 0.95 

Average 2.25 0.79 0.83 3 0.73 0.85 
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Interrater reliability (Unweighted Cohen’s Kappa) 

Unweighted Cohen’s Kappa was calculated per questionnaire item (n=49) for both pen-

paper (n=25) and mobile phone (n=9). 22 (45%) of 49 items completed on pen-paper scored higher 

than 40% agreement. Of those, 6 items (12%) scored higher than 60% agreement. 27 items (55%) 

had agreement levels of 40% or less. 17 (34%) of 49 items completed on mobile phone scored 

higher than 40% agreement. Of those, 8 items (16%) scored higher than 60% agreement. 32 items 

(65%) had agreement levels of 40% or less. All 49 items for the pen-paper group were statistically 

significant (p<0.05) while 37 of 49 items for the mobile phone group were statistically significant 

at the same level. (Table 9) The average agreement across dimensions was 40% (range 13-69%) 

for pen-paper and 33% (range -31-80%) for mobile phone. (Table 9) (How participants responded 

to each individual question for mobile phone and pen-paper can be seen in Annex 7.) 

Table 9. Dimension summary of unweighted Cohen’s Kappa of responses with imputing from 

pen-paper (n=25) and mobile phone (n=9) participants. See Annex 12 for unweighted Cohen’s 

Kappa per question. 
Interpretation: 
Poor = <0 
Slight = 0.0-0.20 
Fair = 0.21-0.40 
Moderate = 0.41-0.60 
Substantial = 0.61-0.80 Pen-paper Mobile phone 

No. Dimension       

1-11 Resources 

Slight (n=0)  
Fair (n=5) 
Moderate (n=5) 
Substantial (n=1) 

Poor (n=1) 
Slight (n=2)  
Fair (n=5) 
Moderate (n=2) 
Substantial (n=1) 

12-16 
Community 
engagement 

Slight (n=1)  
Fair (n=1) 
Moderate (n=1) 
Substantial (n=2) 

Poor (n=0) 
Slight (n=1)  
Fair (n=2) 
Moderate (n=2) 
Substantial (n=0) 

17-21 

Monitoring 
services for 
action 

Slight (n=2)  
Fair (n=1) 
Moderate (n=2) 
Substantial (n=0) 

Poor (n=0) 
Slight (n=1)  
Fair (n=3) 
Moderate (n=1) 
Substantial (n=0) 

22-26 
Sources of 
information 

Slight (n=0)  
Fair (n=4) 
Moderate (n=1) 
Substantial (n=0) 

n/a (n=0) 
Slight (n=2)  
Fair (n=1) 
Moderate (n=1) 
Substantial (n=1) 

27-29 
Commitment to 
work 

Slight (n=0)  
Fair (n=1) 
Moderate (n=2) 
Substantial (n=0) 

Poor (n=1) 
Slight (n=0)  
Fair (n=1) 
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Moderate (n=1) 
Substantial (n=0) 

30-35 Work culture 

Slight (n=0)  
Fair (n=2) 
Moderate (n=2) 
Substantial (n=2) 

Poor (n=0) 
Slight (n=3)  
Fair (n=1) 
Moderate (n=1) 
Substantial (n=1) 

36-41 Leadership 

Slight (n=0)  
Fair (n=4) 
Moderate (n=0) 
Substantial (n=0) 

Poor (n=1) 
Slight (n=1)  
Fair (n=2) 
Moderate (n=0) 
Substantial (n=2) 

 42-49 
Informal 
payment 

 
Slight (n=0)  
Fair (n=6) 
Moderate (n=1) 
Substantial (n=1) 

Poor (n=1) 
Slight (n=1)  
Fair (n=2) 
Moderate (n=1) 
Substantial (n=3) 

 Total 

  
Slight (0.0-0.20): n=3; 6% 
Fair (0.21-0.40): n=24; 49% 
Moderate (0.41-0.60): n=16; 33% 
Substantial (0.61-0.80): n=6; 12% 

Poor (<0): n=4; 8% 
Slight (0.0-0.20): n=11; 22% 
Fair (0.21-0.40): n=17; 35% 
Moderate (0.41-0.60): n=9; 18% 
Substantial (0.61-0.80): n=8; 16% 
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Discussion 

Overall findings 

This comparative study aimed to investigate the reliability of the COACH tool when 

administered on mobile phone versus pen-paper questionnaires to healthcare staff at four hospitals 

in Nairobi, Kenya. Test-retest reliability (ICC), interrater reliability (Cohen’s Kappa) and internal 

consistency (Cronbach’s alpha) was investigated for four hospitals (one private non-profit, one 

non-profit and two public). 25 pen-paper participants (36%) (18 nurses/midwives and 7 

clinicians/clinical officers) and 9 mobile phone participants (13%) (7 nurses/midwives and 2 

clinicians/clinical officers/doctors) completed round 1 and 2. The distribution between male and 

females was almost identical in the two groups indicating no preference between sex and mode of 

administration which could be expected. There was a higher percentage of 

Doctor/Clinician/Clinical officer who completed round 1 and 2 on pen-paper (28%) versus mobile 

phone (11%). However, it cannot be concluded that the group Doctor/Clinician/Clinical officer 

prefers pen-paper or is more comfortable with pen-paper, since the demographic statistics from 

the loss to follow up also indicate that there was a very low number of participants initially in the 

group Doctor/Clinician/Clinical officer compared to the group Nurse/Midwife. 

Sensitivity analysis for imputing missing values (pen-paper 1%, mobile phone 3%) showed 

no difference in ICC calculated per COACH dimension for pen-paper and almost no difference for 

mobile phone. Despite the small sample sizes, the COACH tool demonstrated excellent test-retest 

reliability when administered on both pen-paper (n=25) and mobile phone (n=9), (ICC >0.81). 

This exceeded the pre-specified hypothesis that mobile phone and pen-paper would demonstrate 

good test-retest reliability (ICC 0.6-0.8). Unweighted Cohen’s Kappa used to assess the interrater 

reliability of the COACH tool, almost met the pre-specified hypothesis for >50% of the items to 

be in Moderate agreement or higher (>0.41) for pen-paper and was about 2/3 of the way for mobile 

phone. 45% of the items completed on pen-paper were in Moderate agreement or more (>0.41) 

and of those 12% were in Substantial agreement. 55% of the items completed on pen-paper were 

in Fair agreement or less (<0.41). 34% of items completed on mobile phone were in Moderate 

agreement or higher (>0.41) and of those 16% were in Substantial agreement. 65% of the items 

completed on mobile phone were in Fair agreement or less (<0.41). Cronbach’s alpha was 

calculated for each of the eight dimensions of the COACH tool in order to assess the internal 

consistency. All average Cronbach’s alpha values for each dimension for both pen-paper and 
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mobile phone (round 1 and 2) were acceptable at 0.70 or above. This was in agreement with the 

pre-specified hypothesis which stated a Cronbach’s alpha of 0.6-0.8. 

Strengths, limitations and external validity 

The comparative design of this study only allows for conclusions to be made regarding the 

specific time at which the participants answered the questionnaire. Although there were two data 

collections in this study, there was no control for factors or settings done that would allow for 

conclusions regarding any possible change in context between round 1 and 2. The requirement to 

have mobile phone to participate in this study could initially be thought of as a limitation, but as 

mentioned in the introduction, studies have shown that a vast majority of healthcare workers in 

Kenya own a mobile phone. In fact, one of the strengths of this study was that no healthcare 

workers were excluded due to not owning a mobile phone. Ownership of mobile phone or lack 

thereof, did therefore not include a selection bias to this study. 

An important limitation for this study is the very small sample size for both pen-paper 

(n=25) and mobile phone (n=9) which was due to the very larger number of participants lost to 

follow up, pen-paper (64%) and mobile phone (87%). As the loss to follow up occurred after the 

participants had signed the informed consent form it could indicate problems with data collection 

or recruitment. For example, the questionnaire being too long in comparison to the compensation 

or that participants agreed and were allowed to participate before having given it enough thought 

or before it being completely confirmed that they met all inclusion criteria. Participants were 

briefly asked about eligibility during recruitment, but even though they stated to be for example a 

clinical officer it was later revealed in their responses that they were a “clinical officer intern” or 

“clinical officer student” for which they were excluded. 15 participants were excluded that could 

have been included had a more thorough check been done before including participants in the 

study.  

A strength was however, the small number of missing values among the responses received 

from the participants who in fact completed both round 1 and 2. The ratio of missing values to 

total values was 1:37 in the mobile phone group and 1:136 in the pen-paper group. In total, there 

were only 18 missing values of 2,450 responses (1%) in the pen-paper group and 24 missing values 

of 882 responses (3%) in the mobile phone group.  

Mobile phone participants were sent more reminders than pen-paper participants which 

could be seen as an unfair advantage to the mobile phone group. However, this is also part of the 
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technology and advantage of surveying using mobile phones. Mobile surveying allows the 

researcher to much more easily remind the participant to complete the questionnaire something 

which is much more difficult and considerably unethical with pen-paper surveying as the 

researcher then has to contact the participant individually. Mobile phone participants received in 

total more reminders to complete the survey than pen-paper participants. However, this did not 

result in a higher completion rate in the mobile phone group than the pen-paper group. (Annex 3) 

A logistical limitation which could have affected data collection for one specific hospital, was that 

the card board box for Pumwani Maternity Hospital which was placed in a central unit in the 

hospital was removed by an unknown person prior to the data collection for round 2 had been 

completed. As a result, it was more difficult to collect the questionnaires from Pumwani Maternity 

Hospital after round 2. Some completed questionnaires could have even been missed as the 

collection now had to be done by walking around the hospital and ask each ward if any envelopes 

had been left there. This could have caused a lower completion rate. 

There were some weaknesses in the statistical analysis in this study. ICC is a very flexible 

analysis of ratings with many different types of ICC that can be used depending on the data to be 

analyzed and allows estimation of both single and mean ratings. (69) However, ICC is strongly 

influenced by the variance of the trait in the sample or population thus ICC measured for a sample 

might not be generalizable to a homogenous population e.g. nurses from a particular unit in one 

specific hospital. (12,69) The ICC values should only be interpreted for this study and cannot be 

used to generalize for healthcare staff, hospitals or administrating the COACH tool on mobile 

phone versus pen-paper in Kenya as a whole. In addition, specific events that occurred during the 

data collection such as the nurse strike make the sample and it’s ICCs even more specific and 

exclusive. Therefore, before COACH is given to a homogenous population such as nurses in a 

specific hospital in Kenya or any other country, a new calculation of ICC would need to be done 

to assess test-retest reliability for that specific population, hospital and data collection method 

(pen-paper or mobile phone) before proceeding.  

While Cronbach’s alpha is the most commonly used statistic to show internal consistency 

reliability it has also received critique. (9) For example it has been said to be a highly restrictive 

model which almost often doesn’t fit the data and therefore the coefficient is biased downward or 

that higher reliability could be attained by narrowness of content that can limit predictive utility. 

(40,70) All values for Cohen’s Kappa were unweighted as SPSS cannot calculate weighted 
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Cohen’s Kappa values. Weighted Kappa allows “close” ratings instead of counting them as misses 

which unweighted Kappa does. (3) For example, if a respondent rated 4 and another respondent 5, 

unweighted Kappa would consider those not in agreement, while weighted Kappa would consider 

them in agreement. Using unweighted Kappa therefore results in lower values for interrater 

reliability than would have been achieved by using weighted Cohen’s Kappa. If there would have 

been more time, weighted Cohen’s Kappa could have been calculated in a statistical program like 

R, and perhaps a higher level agreement for both mobile phone and pen-paper groups would have 

been observed. The large loss to follow up in both mobile phone and pen-paper groups very likely 

introduced a non-response bias such as the mobile phone group being much younger than the pen-

paper group, but could have also affected the ICC, Cronbach’s alpha and Cohen’s Kappa values.  

The COACH tool proved excellent test-retest reliability and acceptable internal 

consistency reliability when administrated both as pen-paper and mobile phone. However, as high 

reliability does not say anything about validity as they could all be far from the true value, the 

scale and type of responses found in this study cannot be concluded to say anything about the 

actual setting in any of the participating hospitals.  

Confounding and bias 

During recruitment most participants signed the informed consent form voluntarily and 

without coercing within 5-60 minutes of receiving it. Any participant who asked to keep the 

informed consent form and think about it was allowed to do so and they were asked the following 

day if they would like to participate. In the event that a participant had not completely read or 

understood what the study was going to entail, it is possible that when they received the survey 

and was asked to complete it twice with two weeks apart, were not willing to participate any longer. 

The large loss to follow up could then be due to participants signing the informed consent to fast, 

rather than a preference in mobile phone or pen-paper, the survey being too long or the 

compensation too low. 

The concept map created for this study indicates that the reliability of the COACH tool 

would depend on circumstances in the cadre/professional group as well as type of hospital and 

change in context. (Figure 1) During the study there were a couple of events that could have 

affected the circumstances in each group and therefore ultimately the final reliability. The nurse 

strike which started on February 9 could have had a confounding effect on the results by affecting 

the participant’s attitudes about their workplace differently between the two observations. For 



Masters Thesis_Final  Melissa Cederqvist  

  26 May, 2015 

Page 44 of 85 

 

example, a participant could have been frustrated or annoyed about their workplace as a result of 

the strike and later these feelings could have been reduced or removed when the strike ended 

between the first and second observation. Any difference in responses could be believed to be due 

to the reliability of the tool, but in fact be due to the specific and rare incidence of the strike.  

According to the medical super intendant at Pumwani Maternity Hospital, their nurses were 

not on strike, but media reported nurses from Pumwani at the demonstrations that occured. (71) 

Mbagathi District Hospital may have been the only hospital included in the study with nurses on 

strike, but it is possible that the strike gaining much attention in Nairobi and national news such 

that for example Pumwani staff attended the demonstrations outside of the working hours, could 

have affected attitudes about work environment in the other healthcare facilities. During 

recruitment at Pumwani, administration was setting up posters around the hospital for the patients 

not to pay staff members for any services and that they should ask for a receipt for all payments. 

Changes like these could have affected the participant responses and be a reason for the COACH 

dimension Informal payment having the lowest average internal consistency coefficient (0.70) of 

all dimensions across both pen-paper and mobile phone groups.  

On February 17, when recruitment was being done at Gertrude’s Children’s Hospital, the 

nurses and doctors had also been asked to fill out survey on patient safety by the hospital 

management. Although there was no great difficulty in recruitment i.e. most people who were 

approached agreed to participate, it is possible that survey fatigue introduced response bias or 

caused a lower completion rate than could have been achieved if there was no other survey at the 

same time. 

Due to the nature of the mode of administration of mobile phone versus pen-paper 

questionnaire, the time period of exactly two weeks between completing round 1 and 2 cannot be 

guaranteed. It was easier to monitor the exact time difference between each participant receiving 

round 1 and 2 for mobile phone as it could be seen in the online system exactly the date and time 

that the final part 5 had been completed for each participant. However, mobile phone 

administration and the extended time period to complete the entire questionnaire could have also 

introduced an unknown difference between time periods for mobile phone versus pen-paper 

questionnaire. If pen-paper mode of administration was proven to be more reliable this could be 

due to the more exact known time difference between round 1 and 2. 



Masters Thesis_Final  Melissa Cederqvist  

  26 May, 2015 

Page 45 of 85 

 

Interpretation of findings 

Reliability studies of COACH and other context assessment tools 

Cronbach’s alpha coefficients for this study were found to be 0.64-0.90 (pen-paper) and 

0.50-0.95 (mobile phone). These ranges are very similar to the Cronbach’s alpha coefficients found 

in an article regarding the development and assessment of the Alberta Context Tool (ACT), one of 

the context assessment tools developed for HICs, which reported internal consistency using 

Cronbach’s alpha ranging from 0.54 to 0.91. (72) Similarly, development of the Organizational 

Readiness to Change Assessment (ORCA) demonstrated internal consistency of different scales 

i.e. similar to the COACH dimensions ranging from 0.68 to 0.95. (73) These studies can be 

considered a good indication of a range to be expected for internal consistency in the first steps of 

developing a context assessment tool in a new area. This study fell within or very close to that 

range for Cronbach’s alpha. Another study testing ACT among nurses in elderly care in Sweden, 

demonstrated acceptable internal consistency (Cronbach’s alpha) in similar contextual 

concepts/dimensions to those found acceptable for the COACH tool in this study e.g. Leadership, 

Structural and electronic resources, and Evaluation. (74) Similar to this study for COACH, the 

study on ACT also demonstrated lower internal consistency for the ACT contextual concepts 

(Informal interactions, Culture and Social capital) which are similar to the COACH dimensions 

found to have lower internal consistency for mobile phones in this study (Community engagement, 

Work culture and Informal payment). (74) Poor reliability (Cronbach’s alpha <0.70) could be due 

to (1) the tool having too few items, (2) the items are incomplete measures of the evidence 

construct or (3) the subscales/dimensions are not uni-dimensional, i.e. they reflect several 

underlying factors of which none are measured reliably. (73,74) The COACH tool has already 

been validated for six countries and languages so it is unlikely that the COACH tool items need to 

be moved or changed further, but based on the results in this study, the items should at least be 

considered and evaluated for above issues before further use of the COACH tool on mobile phone 

and in Kenya, the areas which prior to this study have not been explored with the COACH tool.  

6 of 49 items (12%) on pen-paper scored higher than Substantial (60%) agreement. 8 of 49 

items (16%) on mobile phone scored higher than Substantial (60%) agreement. Thus, this study 

demonstrated lower Cohen’s Kappa levels than for example the development of the Context 

Assessment Index (CAI) with 63% of its 44 items scoring higher than Substantial (60%) 

agreement. (4) However, agreement in the CAI study was calculated by percent agreement which 
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is not able to take into account the possibility that the responses are in agreement by chance. This 

in turn makes it a much less reliable method to assess agreement with than weighted or unweighted 

Cohen’s Kappa which was used in this study. (75) 

The completion rates for mobile phone (13%) and pen-paper (36%) for this study are lower 

than studies with other context assessments. However, pen-paper is somewhat similar to the 44% 

completion rate achieved with professional nurses when researchers developed and assessed ACT. 

(72)  The sample size for ACT (n=764) was much larger than the sample sizes for pen-paper (n=25) 

and mobile phone (n=9) in this study. The large sample size very likely was correlated to the higher 

completion rate. However, reliability has also previously been assessed for context assessment 

tools with much smaller sample sizes. A study on development and testing of the Context 

Assessment Index (CAI) used a sample size of 23 participants to assess test-retest reliability. They 

were in turn divided between two sites, Northern Ireland (n=10) and Republic of Ireland (n=13) 

similarly to this study with pen-paper (n=25) and mobile phone (n=9). (4) 

Loss to follow up 

This study had a very large loss to follow up in both groups (pen paper 64%, mobile phone 

87%). This is much larger than the generally recommended 5 to 20% where it is said that <5% loss 

leads to little bias and >20% poses serious threats to validity. (76,77) There could be many reasons 

for the large loss to follow up observed in this study. The Leverage-Saliency Theory of Survey 

Participation is a conceptual framework of survey participation and the decision making as the 

participants are approached by interviewers. (Annex 8) It shows that when a person makes a 

decision whether to participate in the survey or not there are a number of factors that come into 

play and that whether other people are choosing to participate also has an important role in the 

decision making. (78) Without further research, it is not possible to conclude exactly why so many 

recruited participants dropped out after having signed the informed consent form and during round 

1 and 2, but a few reasons can be considered. These are the length of the COACH tool, the 

relatively low compensation (50KSH, approx. 0.54 USD per round completed i.e. total 100KSH 

approx.. 1 USD), most participants signing the informed consent form after only taking a short 

moment to read it and consider participating, mobile surveying still being a fairly new method of 

surveying compared to pen-paper and as the Leverage-Saliency Theory of Survey Participation 

brings up, the issue that so many others did not participate. 

Mbagathi District Hospital was the only hospital of the four hospitals that had nurses on  
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strike. It also had the lowest completion rate of all the four hospitals (25%). It is possible that due 

to the situations causing the nurses to go on strike, the participants did not feel motivated enough 

despite the compensation, to complete both rounds. The hospital administrator confirmed that 

Pumwani Maternity Hospital nurses did not go on strike, however it is possible that the completion 

rates from Pumwani Maternity for both pen-paper questionnaire (50%) and mobile phone (6%) 

could have been higher as well as lower if the strike did not happen. The strike could have made 

some healthcare staff more willing to share their views regarding their hospital, but it could also 

have made some staff members less willing to do the same. This could be applicable to all hospitals 

in this study as the strike was well discussed in all healthcare settings in Nairobi. 

Perhaps a higher pen-paper completion rate than 36% would have been achieved if the 

participants were asked to fill out the questionnaire the same day it was received. However, a large 

number of the participants complained about the length of the questionnaire and when they were 

under the assumption they had to complete it one day, they were reluctant or not even going to 

participate. When however, they realized they would have a week to complete the questionnaire, 

their attitudes changed and they become much more willing to participate. Asking participants to 

complete the questionnaire in one day would have therefore likely increased the time necessary 

for recruitment which there was no time for.  

In order to increase the completion rate in this study it could be useful to work with 

respective hospital management and get them to communicate to the healthcare workers that 

completing the COACH tool will give hospital management insight into the healthcare contexts 

and thereby allow management and policy changes that could affect the factors proven important 

for healthcare workers retention. A number of studies have been done healthcare worker retention 

that could be referenced for this purpose. For example, a study on factors that affect motivation 

and retention of primary healthcare workers in three disparate regions in Kenya (Machakos, Kibera 

and Turkana) showed that gender mainstreaming, development of appropriate retention schemes, 

competitive compensation packages, strategies for career growth, establishment of a model HRH 

community, and the conduct of a discrete choice experiment affect motivation and retention. (79) 

A study on non-financial incentives to strengthen health worker motivation, showed that it is 

important to protect, promote and build upon the professional ethos of medical doctors and nurses. 

This includes appreciating their professionalism and addressing professional goals such as 

recognition, career development and further qualification as well as strengthening health workers' 
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self-efficacy by offering training and supervision, but also by ensuring the availability of essential 

means, materials and supplies as well as equipment and the provision of adequate working 

conditions that enable healthcare workers to carry out their work appropriately and effectively. 

(80)  

This study was conducted with the approval of appropriate ethical review boards and 

hospital management where after approval was received, the management stepped aside and let 

the research take place with much further cooperation. Additional cooperation with hospital 

management could have increased completion rates as it could have made the staff more aware of 

how this study was relevant for their specific context and profession. An example of this, is how 

the principal investigator was invited to present at a weekly staff meeting at Gertrude’s Children’s 

Hospital with approximately 60 staff members present. The presentation of the research and its 

purpose was by presented at a staff meeting and thereby made relevant and important to the 

healthcare workers context. Gertrude’s was the only hospital in this study where there was a 

presentation of the research to the healthcare workers a few weeks prior to start of recruitment. 

This could be one of the reasons that Gertrude’s Children’s hospital had the highest number of 

participants recruited even though recruitment was started there last and Gertrude’s doesn’t 

employ the largest number of eligible participants of the hospitals in this study.  

Mobile surveying: A (young) trend 

Most participant’s initial reaction during recruitment (regardless of age) was that they 

preferred pen-paper. Some even specifically asked to do it on pen-paper, not mobile phone. 

Participants were however, not given the option of mobile phone or pen-paper other than for 

medical reasons as this would have introduced a selection bias. The mobile revolution in Kenya 

has transformed many lives by providing not only communications through phone calls and text 

messages, but also basic financial access in the form of phone-based money transfer and storage. 

(43,81) In 2012, 73% of Kenyans were mobile money customers and 23% used mobile money 

daily. (81) This also means an increased opportunity to reach more Kenyans using mobile phones 

for market and health research compared to fixed phones or pen-paper questionnaires. However, 

mobile surveying is still a fairly new phenomena and this could have been one of the reasons for 

the participant’s preference of pen-paper over mobile phone. 

The mean age range in the mobile phone group (30-34 years) was ten years younger than 

in the pen-paper group (40-44 years) in this study. The mean age range between the oldest age 
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range in the mobile phone group (35-39 years) and pen-paper group (55-59 years) was 20 years. 

A study of ownership and use of mobile phones among healthcare workers and caregivers of sick 

children and adult patients in Kenya showed that among those who owned a cellphone in the age 

groups 15-19, 20-29, 30-39, 40-49 and 50+ years, 15-19 and 20-29 year olds were significantly 

more likely to use SMS. (18) The age difference between the mobile phone participants and pen-

paper participants in this study speaks to a possible link between familiarity and comfort with 

using mobile phones for surveying and age. The lower response rate in the mobile phone group 

(13%) versus the pen-paper group (36%) could therefore be due to the older participants not being 

used to or comfortable with completing questionnaires using SMS and therefore either didn’t 

register or never completed the whole survey. A lot of the questions in the COACH tool exceeded 

180 characters which is the maximum number of characters that can be included in one text 

message. Therefore the questions were divided into up to as many as three text messages which 

made it necessary for the respondents to complete up to seven actions in order to answer just one 

question. This wasn’t the case for most questions, but frequent enough to be tedious, especially if 

a respondent wasn’t used to or comfortable with using a mobile phone for surveys. The disparity 

in SMS use between the age groups and need for training in how to use mobile phones is a known 

challenge for mHealth and can be addressed through careful training of the phone owners, but also 

through the different methods of mHealth interventions. (18,82) 

Trusting the technology 

There was a large difference between loss to follow up between recruitment and round 1 

for pen-paper (34%) versus mobile phone (54%) in this study. Technology acceptance as well as 

how to secure and protect your information in an ever increasingly connected world is a global 

topic often discussed in public health. (83,84) The large difference in loss to follow up observed 

between recruitment and round 1 for pen-paper versus mobile phone, could be due to that some 

mobile phone participants perhaps did not trust the technology. Perhaps they didn’t think the 

technology would keep their personal information and responses confidential and thus changed 

their mind regarding participating after having signed the informed consent.  

Both pen-paper and mobile phone groups showed very similar test-retest reliability, with 

the average ICC being just a little bit lower for mobile phone (0.86) than pen-paper (0.89). It is 

possible that mobile phone participants who completed round 1 and 2 had concerns with trusting 

that the technology would be able to keep their information confidential and that their responses  
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therefore were a bit more random than the pen-paper group thus affecting the test-retest reliability.  

The ratio of missing values to total values was much larger in the mobile phone group 

(1:37, 3%) vs. pen-paper group (1:136, 1%). This could be an indication that the mobile phone 

respondents did not trust that their responses would be kept confidential as much as the pen-paper 

respondents. However, it should also be said that while this difference of number of missing values 

was observed, only five values were consistently missing in both round 1 and 2 in the mobile 

phone group. If the missing values were a sign of the participants not trusting their responses to be 

kept confidential, it would have been likely that more than 5 of 18 missing values were consistently 

missing between round 1 and 2 in the mobile phone group. 

Generalizability 

In this study COACH has been proven to be a reliable tool for use on both mobile phone 

and pen-paper questionnaire when interviewing healthcare staff at a non-profit, a private non-profit 

and two public hospitals in Nairobi. While additional research is needed to further investigate and 

solidify the use of mobile phones and pen-paper for the COACH tool in Kenya, these results have 

the potential to contribute and add to the small amount of research that has been done on closing 

the “know-do” gap in Africa and Kenya. (22) These findings are a first-step and provide good 

lessons learned for how the COACH tool could be used in line with the growing opportunities and 

need for mobile surveying. Previous studies have shown that mHealth tools can be used to improve 

the quality of supervision and communication across different levels of providers. (82) One study 

emphasized the importance of connecting healthcare workers activities with regular supervision 

by higher level providers and managers to reinforce the continuum of care. (82) Obstacles and lack 

of information along the continuum of care is one of the reasons for the “know-do” gap. (85) Using 

mobile phones to collect data with the COACH tool, could help connect healthcare workers 

activities with higher level providers by more regular supervision and increase the amount of 

available information along the continuum of care. 

The completion rate for the pen-paper group was almost three times that of the mobile 

phone group, however it could be due to the issues and challenges of using a new data collection 

method and doesn’t have to speak to mobile phone being a less feasible method than pen-paper. 

Other studies and available information about mHealth indicate that mobile phones are a feasible 

method for data collection in public health. mHealth has been seen as a potential solution to human, 

economic and infrastructure weaknesses in health. (18) Front line health workers such as 
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midwives, nurses and doctors have previously been proven to be able to use mobile phones to 

enhance aspects of their work activities in developing countries. (82) One of the issues in HSR and 

with the “know-do” gap, is the disconnect between researchers and policy makers. (20) Using the 

COACH tool on mobile phones could help decrease that disconnect as it would allow data about 

healthcare contexts to become readily available as soon as the healthcare staff answers the 

questions from the COACH tool. The policy makers can be given access to the same platforms 

that researchers have and without any middle-hands or data analysis that take time, see what the 

healthcare staff is saying about the hospital where they work in real-time. Using the COACH tool 

on mobile phone, would mean no more waiting for months until the data has been analyzed and 

then is outdated by the time it reaches the policy makers. One of the solutions that has been offered 

to health systems research uptake and utilization is aligning research priorities to country needs. 

(20) Having healthcare staff answer questions from the COACH tool on mobile phone would 

similarly also mean that researchers can find out the current situation and need for research in a 

specific hospital and LMICs and the future research can be aligned with those needs. It would also 

go well in line with evidence that the chances of successful implementation are increased in 

contexts where clinical decision-making is informed by evidence from systematic reviews, 

randomized controlled trials, patient preferences and clinical experiences. (23) Using mobile 

phones to interviewing healthcare staff with the COACH tool would allow more frequent and up 

to date information about healthcare contexts. 

The Kenyan public sector has been proven to have a high readiness to support large scale 

implementations of SMS based interventions among healthcare workers without the need for 

supply of mobile devices. (18) As mobile phone ownership and SMS use is universal among 

healthcare workers in Kenya, there is great potential to streamline data collection for both 

participants and researchers using mobile phones for the COACH tool. A systematic review of 42 

studies, most from Africa and South Asia with a few in South America, showed that with adequate 

training, FHWs were able to learn how to use mobile phones. (82) Thus, even though the loss to 

follow up rates in the mobile phone group in this study were very high, it should be further 

researched how mobile phones could be used to collect data with the COACH tool. 

Having proven that mobile phones are a reliable data collection method for the COACH 

tool and knowing that there is no difference in mobile phone usage between rural and urban areas 

in Kenya, mobile phones could with additional research, in the future also be used to assess 
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healthcare contexts with the COACH tool in rural Kenyan settings. (45) In fact, rural Kenyan 

households have a mobile phone subscription even when their households have no electricity. 

Once healthcare workers have become used to mobile surveying, mobile surveying among 

healthcare workers in rural and urban areas in Kenya could have many additional benefits to HSR 

beyond what pen-paper is able to contribute today. 

Conclusion 

The results in this study indicate that both pen-paper and mobile phone are reliable and 

feasible methods for collecting data with the COACH tool. Additional research with larger sample 

sizes are needed to generalize the findings to a specific hospital or professional group. However, 

the three findings of reliability in this study are a very good first step towards adding Kenya to the 

list of the five countries where the COACH tool is currently being used in order to close the “know-

do” gap in evidence based practice. The results from this study, can also be used in future research 

as an initial step for further investigation of how mobile phones and pen-paper can be used to 

collect data with the COACH tool among healthcare staff in public, private non-profit as well as 

non-profit hospitals in Nairobi or other parts of Kenya. Being able to use mobile phones in research 

with the COACH tool will increase the accessibility of healthcare facilities in not only urban and 

rural parts of Kenya but also other LMICs that with economic development are seeing use of and 

access to mobile phones increase. Adding mobile phone as an option for data collection with the 

COACH tool in addition to pen-paper, has the potential to make remote healthcare facilities more 

accessible for research about their specific healthcare context. Having more and different types of 

healthcare facilities included in research will help guide implementation and policy, a step needed 

to close the “know-do” gap in Kenya and all LMICs in order to increase the quality of healthcare 

and ultimately reach the SDGs.  
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Appendices 

Annex 1. The Ottawa Model of Research Use. 

The Ottawa Model of Research Use. (25) 
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Annex 2. The Knowledge to Action Process Framework 

The Knowledge to Action Process Framework (25) 
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Annex 3. Reminders 

Reminders sent to participants or other messages related to the survey that could have served as 

reminders. 

Date Format Pen-paper Mobile 

phone 

16-Feb Group text message to place questionnaire – Round 1 in 

designated box. 

X  

18-Feb Individual text message to place questionnaire as was 

informed group message was not received by everyone – 

Round 1 in designated box. 

X  

26-Feb Online  X 

27-Feb Online  X 

28-Feb Online  X 

28-Feb Individual text message reminder to complete Round 1. X X 

2-Mar Online X  

3-Mar Individual text message to the first mobile survey participant to 

receive the survey for round 2 to ensure that they received the 

survey. 

 X 

3-9 Mar Online  X 

9-Mar Individual text message to pen-paper participants from 

Mbagathi District to complete Round 2. 

X  

18-Mar Online X  

18-Mar Individual text message to pen-paper participants from 

Ruaraka Neema Uhai, Gertrude’s and Pumwani Maternity to 

complete Round 2. 

 X 

19-Mar Individual text messages to mobile phone participants to 

complete part 1 for Round 2. 

 X 

29-Mar Individual text message to pen-paper participants from 

Ruaraka Neema Uhai, Gertrude’s and Pumwani Maternity to 

complete Round 2 given to them on March 20. 

X  

30-Mar Online  X 
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Annex 4. mSurvey dashboard  

Example of online dash board of completion of mobile phone surveys Round 1. Captured on of 

21 February 2015. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Annex 5. The COACH tool  

Please visit www.kbh.uu.se/IMCH/COACH for more information about the COACH tool. 

 

 

 

 

 

 

 

 

 

 

http://www.kbh.uu.se/IMCH/COACH
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Annex 6. Informed Consent Form 

Informed Consent - COACH  
Investigating Internal Structure and Stability of the COACH tool on mobile phones vs. 

pen-paper questionnaires in Kenya 

The final outcome of the study will be provided to relevant manager in each healthcare facility. 

 

Good morning/afternoon. 

 

My name is Melissa Cederqvist and I am the principal investigator for this study together with 

Uppsala University and mSurvey Limited.  

.  

You have been invited to participate in a study aiming at investigating the stability of the newly 

developed COntext Assessment of Community Health (COACH) tool. The COACH tool has been 

developed to understand how an individual’s place of work influences the use of knowledge. For 

the purpose of my Master’s thesis, I will compare how stable the tool is when administered on 

mobile phones vs. pen-paper in Nairobi, Kenya.  

 

If you agree to participate in this study, you will be asked to complete a questionnaire in one of 

two formats. Exactly which format you will be given will be randomized. If the phone number you 

are using to participate is not from Safaricom, you will be asked to complete the pen-paper version. 

This is because Safaricom is currently the only telephone provider through which participants can 

answer the mobile surveys free of charge. 

 

Alternative 1) You will be given a questionnaire to fill out within one week. You will be asked to 

do this twice with two weeks apart. I will come back to collect these after one week of you 

receiving the questionnaire. Compensation (see more information below), will only be provided 

once you have provided the completed questionnaire. 

 

Alternative 2) You will need to provide your Safaricom phone number. I will send you statements 

from the COACH tool as text messages to the Safaricom number you have provided. You will be 

asked to do this twice with two weeks apart. Compensation (see more information below), will 

only be credited to your number once you have completed the questionnaire. You will receive a 

confirmation text message when you have completed the questionnaire. Without this confirmation 

text message, you will not receive compensation. 

 

The questionnaire will include statements from the COACH tool and you will be asked to rate your 

agreement to the statements. The statements relate to your use of knowledge in your place of work 

as well as how your place of work influence you in terms of learning and using new knowledge. 

The vast majority of questions are answered by rating of your agreement on a scale and you will 

be asked to state or point out your level of agreement. There are no right or wrong answers – 

instead we are interested in your perceptions around your working environment and your perceived 

use of knowledge. There are no immediate risks to participate in this study. 
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You will complete the same survey twice with two weeks between each time. After completing 

each of the two surveys, you will be given phone credit (50 KES, total 100 KES) as compensation 

for your time.  

 

All information that I collect will be kept strictly confidential and it will only be handled by the 

research staff. Your name will not appear on any of the research forms. The final outcome of this 

study may be published in a scientific journal. If so, confidentiality will be kept and it won’t be 

possible to identify you in the report. If you choose to be in the study you can withdraw at any 

time without consequences of any kind. You are free to not answer any questions you would not 

like to answer. 

 

Before data collection starts, this study will have been reviewed by Gertrude's Children's Hospital's 

Ethical Review Board and Kenya Medical Research Institute Scientific Steering Committee 

(ERC/SERU).  

 

ERC/SERU Contact details: 

SERU telephone numbers: 020-272 2541, 0722- 220 5901, 0733-400 003 

SERU email address: seru@kemri.org 

 

If you have any questions you are welcome to contact me (+254 737 074 711). You will be given 

a copy of the consent form to keep. 





Agree to participate 



Disagree to participate 

 

 

PLEASE WRITE CLEARLY SO IT IS EASY TO READ 

 

To be filled out by informant: 

 

 

__________________________ ___________________________     ____________ 

Telephone number of informant Telephone provider        Pre- or post-paid 

(e.g. Safaricom, Airtel etc.) 

 

__________________________       ____________________________          ____________ 

Signature of informant       Name of informant                                      Date  

 

 

To be filled out by staff conducting the informed consent session: 

 

 

__________________________       ____________________________          ____________ 

Signature of staff      Name of staff                                           Date  
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Annex 7. Total distribution of responses in round 1 and 2 per pen-paper and mobile phone.  

All dimensions are scored on a Likert scale according to Strongly Disagree (SD), Disagree (D), Neither Agree Nor Disagree 

(NAND), Agree (A), Strongly Agree (SA)) except Sources of information according to Not available (1), Never 0 times (2), 

Rarely 1-5 times (3), Occasionally 6-10 times (4), Frequently 11-15 times (5), Almost always 16 times or more (6). 

 M=missing Pen-paper (n=25)      Mobile phone (n=9)     

Question & 
Dimension  M SD D NAND A SA     M SD D NAND A SA     

# Resources n % n % n % n % n % n %  n % n % n % n % n % n % n %  n % 

1 

My unit has 
enough workers 
with the right 
training and skills 
to do everything 
that needs to be 
done. 

0 0 3 6 24 48 2 4 20 40 1 2 

  

1 6 0 0 7 39 1 6 7 39 2 11     

2 

My unit has 
enough workers 
with the right 
training and skills 
to do their job in 
the best possible 
way. 

0 0 2 4 15 30 3 6 27 54 3 6     0 0 0 0 7 39 1 6 7 39 3 17     

3 

My unit has 
enough space to 
provide 
healthcare 
services. 

0 0 2 4 12 24 4 8 25 50 7 14     0 0 0 0 0 0 0 0 14 78 4 22     

4 

My unit has 
access to the 
transport and fuel 
that are needed to 
provide 
healthcare 
services. 

0 0 4 8 10 20 4 8 24 48 8 16     0 0 0 0 2 11 2 11 11 61 3 17     

5 

My unit has 
access to the 
communication 
tools (e.g. 
telephones or 
radios) that are 
needed to provide 
healthcare 
services. 

0 0 5 
1
0 

4 8 4 8 22 44 15 30     0 0 0 0 2 11 2 11 9 50 5 28     
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6 

My unit has 
enough medicine 
to provide 
healthcare 
services 

0 0 1 2 9 18 7 14 14 28 19 38     0 0 2 11 2 11 0 0 6 33 8 44     

7 

My unit has 
enough functional 
equipment, such 
as a thermometer 
and blood 
pressure cuff, to 
provide 
healthcare 
services. 

0 0 2 4 9 18 6 12 26 52 7 14     0 0 0 0 5 28 0 0 5 28 8 44     

8 

My unit has 
enough 
disposable 
medical 
equipment, such 
as syringes, 
gloves and 
needles, to 
provide 
healthcare 
services. 

0 0 0 0 1 2 3 6 21 42 25 50     0 0 2 11 0 0 0 0 6 33 10 56     

9 

If the workload 
increases, my unit 
can get additional 
resources such as 
medicine and 
equipment. 

0 0 4 8 7 14 9 18 20 40 10 20     1 6 0 0 2 11 0 0 9 50 6 33     

1
0 

My unit receives 
money according 
to an established 
financial plan. 

0 0 8 
1
6 

6 12 
1
1 

22 21 42 4 8     4 
2
2 

3 17 3 17 3 17 3 17 2 11     

1
1 

My unit has 
money that we 
can decide how to 
use. 

0 0 17 
3
4 

14 28 
1
2 

24 7 14 0 0     1 6 4 22 3 17 4 22 5 28 1 6     

  
Subtotal 

0 0 48 9 
11
1 

20 
6
5 

12 
22
7 

41 99 18     7 4 
1
1 

6 
3
3 

17 
1
3 

7 82 41 52 26     

  
Community 
engagement 

                                                        

1
2 

In my unit we ask 
community 
members what 
they think about 
the healthcare 
services that we 
provide. 

2 4 4 8 11 22 5 10 21 42 7 14     0 0 3 17 4 22 1 6 8 44 2 11     
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1
3 

In my unit we 
listen to what 
community 
members think 
about the 
healthcare 
services we 
provide. 

2 4 3 6 9 18 5 10 26 52 5 10     0 0 1 6 2 11 2 11 8 44 5 28     

1
4 

In my unit we 
have meetings 
with community 
members to 
discuss health 
matters. 

2 4 7 
1
4 

25 50 5 10 7 14 4 8     0 0 4 22 8 44 2 11 4 22 0 0     

1
5 

In my unit we 
encourage 
community 
members to 
contribute to 
improving the 
health of the 
community. 

2 4 4 8 20 40 1 2 20 40 3 6     0 0 1 6 5 28 0 0 10 56 2 11     

1
6 

In my unit we 
encourage other 
organizations to 
contribute to 
improving the 
health of the 
community. 

2 4 1 2 11 22 7 14 25 50 4 8     0 0 0 0 2 11 3 17 9 50 4 22     

  
Subtotal 

1
0 

4 19 8 76 30 
2
3 

9 99 40 23 9     0 0 9 10 
2
1 

23 8 9 39 43 13 14     

  
Monitoring 
services for 
action 

                                                        

1
7 

I receive regular 
updates about my 
units performance 
based on 
information/data 
collected from our 
unit. 

0 0 5 
1
0 

13 26 9 18 13 26 10 20     0 0 1 6 4 22 3 17 5 28 5 28     

1
8 

My unit discusses 
information/data 
from our unit in a 
regular, formal 
way, such as in 
regularly 
scheduled 
meetings. 

0 0 3 6 11 22 8 16 21 42 7 14     0 0 2 11 3 17 1 6 7 39 5 28     
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1
9 

My unit regularly 
uses unit 
information/data 
to make plans for 
improving its 
healthcare 
services. 

0 0 2 4 9 18 
1
1 

22 24 48 4 8     0 0 0 0 4 22 0 0 11 61 3 17     

2
0 

My unit regularly 
monitors its work 
by comparing it 
with the units 
action plans. 

0 0 2 4 10 20 9 18 23 46 6 12     0 0 1 6 3 17 1 6 9 50 4 22     

2
1 

My unit regularly 
compares its work 
with national or 
other guidelines. 

0 0 0 0 5 10 
1
7 

34 21 42 7 14     0 0 2 11 2 11 2 11 9 50 3 17     

  
Subtotal 

0 0 12 5 48 19 
5
4 

22 
10
2 

41 34 14     0 0 6 7 
1
6 

18 7 8 41 46 20 22     

  Sources of 
information M (1)  (2)  (3)  (4)  (5)  (6)  M (1)  (2)  (3)  (4)  (5)  (6)  

2
2 

Clinical practice 
guidelines 

0 0 1 2 0 0 
1
0 

20 11 22 
1
4 

2
8 

1
4 

2
8 

1 6 6 33 1 6 1 6 2 11 4 22 3 
1
7 

2
3 

Other printed 
material for work 
(e.g. textbooks, 
journals) 

2 4 6 
1
2 

1 2 
1
0 

20 12 24 
1
2 

2
4 

7 
1
4 

0 0 5 28 0 0 3 17 3 17 3 17 4 
2
2 

2
4 The Internet 

4 8 13 
2
6 

3 6 4 8 12 24 5 
1
0 

9 
1
8 

1 6 6 33 1 6 3 17 2 11 2 11 3 
1
7 

2
5 

Electronic 
decision support 
(e.g. mobile 
phone 
applications or 
other electronic 
devices to assist 
with care and 
decision-making) 

0 0 10 
2
0 

3 6 
1
0 

20 11 22 6 
1
2 

1
0 

2
0 

1 6 1 6 2 11 2 11 4 22 3 17 5 
2
8 

2
6 

In-service training/ 
workshops/course
s 

0 0 1 2   0 
2
1 

42 11 22 
1
1 

2
2 

6 
1
2 

0 0 3 17 0 0 5 28 8 44 1 6 1 6 

  
Subtotal 

6 2 31 
1
2 

7 3 
5
5 

22 57 23 
4
8 

1
9 

4
6 

1
8 

3 3 
2
1 

23 4 4 
1
4 

16 19 21 13 14 
1
6 

1
8 

  
Commitment to 
work 

                                                        

2
7 

I am proud to 
work in this unit. 

0 0 0 0 2 4 2 4 28 56 
1
8 

3
6 

    0 0 3 17 1 6 2 11 6 33 6 33     



Masters Thesis_Final  Melissa Cederqvist  

  26 May, 2015 

Page 71 of 85 

 

2
8 

I am satisfied to 
work in this unit. 

0 0 2 4 7 14 5 10 24 48 
1
2 

2
4 

    0 0 2 11 3 17 4 22 6 33 3 17     

2
9 

I feel encouraged 
to do my very best 
at work. 

0 0 3 6 7 14 2 4 25 50 
1
3 

2
6 

    0 0 3 17 4 22 1 6 5 28 5 28     

  
Subtotal 

0 0 5 3 16 11 9 6 77 51 
4
3 

2
9 

    0 0 8 15 8 15 7 13 17 31 14 26     

  Work culture                                                         

3
0 

My unit is willing 
to use new 
healthcare 
practices such as 
guidelines and 
recommendations
. 

0 0 0 0 0 0 1 2 32 64 
1
7 

3
4 

    0 0 0 0 0 0 1 6 8 44 9 50     

3
1 

My unit helps me 
to improve and 
develop my skills. 

0 0 0 0 4 8 6 12 29 58 
1
1 

2
2 

    0 0 0 0 2 11 2 11 7 39 7 39     

3
2 

I am encouraged 
to seek new 
information on 
healthcare 
practices. 

0 0 0 0 4 8 6 12 27 54 
1
3 

2
6 

    0 0 1 6 3 17 2 11 9 50 3 17     

3
3 

My unit works for 
the good of the 
clients and puts 
their needs first. 

0 0 0 0 2 4 4 8 23 46 
2
1 

4
2 

    0 0 0 0 1 6 0 0 10 56 7 39     

3
4 

Members of the 
unit feel 
personally 
responsible for 
improving 
healthcare 
services 

0 0 0 0 8 16 4 8 26 52 
1
2 

2
4 

    0 0 1 6 1 6 4 22 8 44 4 22     

3
5 

Members of the 
unit approach 
clients with 
respect. 

0 0 0 0 2 4 3 6 28 56 
1
7 

3
4 

    0 0 0 0 0 0 1 6 8 44 9 50     

  
Subtotal 

0 0 0 0 20 7 
2
4 

8 165 55 
9
1 

3
0 

    0 0 2 2 7 6 
1
0 

9 50 46 39 36     

  Leadership                                                         

3
6 

I trust the unit 
leader. 

0 0 1 2 1 2 4 8 34 68 
1
0 

2
0 

    1 6 2 11 2 11 3 17 8 44 2 11     

3
7 

The leader 
handles stressful 
situations calmly. 

1 2 0 0 5 10 7 14 30 60 7 
1
4 

    0 0 2 11 2 11 4 22 8 44 2 11     
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3
8 

The leader 
actively listens, 
acknowledges, 
and then 
responds to 
requests and 
concerns. 

0 0 0 0 5 10 8 16 31 62 6 
1
2 

    0 0 1 6 2 11 6 33 8 44 1 6     

3
9 

The leader 
effectively 
resolves any 
conflicts that 
arise. 

0 0 0 0 10 20 5 10 30 60 5 
1
0 

    2 
1
1 

0 0 2 11 7 39 6 33 1 6     

4
0 

The leader 
encourages the 
introduction of 
new ideas and 
practices. 

0 0 0 0 1 2 6 12 32 64 
1
1 

2
2 

    0 0 1 6 2 11 6 33 7 39 2 11     

4
1 

The leader makes 
things happen. 

0 0 1 2 2 4 
1
1 

22 28 56 8 
1
6 

    0 0 0 0 3 17 4 22 9 50 2 11     

  
Subtotal 

1 0 2 1 24 8 
4
1 

14 185 62 
4
7 

1
6 

    3 3 6 6 
1
3 

12 
3
0 

28 46 43 10 9     

  
Informal 
payment 

                                                        

4
2 

Clients must 
always give 
informal payment 
to health workers 
to access 
healthcare 
services. 

0 0 37 
7
4 

10 20 0 0 3 6 0 0     1 6 
1
2 

67 4 22 1 6 0 0 0 0     

4
3 

Clients are treated 
more quickly if 
they make 
informal payments 
to health workers. 

0 0 32 
6
4 

16 32 2 4 0 0 0 0     1 6 
1
3 

72 1 6 0 0 3 17 0 0     

4
4 

Medicines or 
equipment that 
should be 
available for free 
to clients have 
been sold in my 
unit. 

0 0 35 
7
0 

10 20 1 2 2 4 2 4     1 6 
1
4 

78 2 11 1 6 0 0 0 0     

4
5 

Health workers 
are sometimes 
absent from work 
earning money at 
other places. 

0 0 29 
5
8 

12 24 4 8 5 10 0 0     1 6 9 50 4 22 0 0 4 22 0 0     
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4
6 

Health workers in 
my unit give 
healthcare 
services to friends 
and family first. 

0 0 32 
6
4 

11 22 2 4 4 8 1 2     1 6 9 50 3 17 1 6 3 17 1 6     

4
7 

Health workers in 
my unit give jobs 
or other benefits 
to friends and 
family first. 

0 0 30 
6
0 

12 24 3 6 4 8 1 2     1 6 7 39 6 33 2 11 2 11 0 0     

4
8 

Efforts are made 
to stop clients 
from providing 
informal payment 
to get appropriate 
healthcare 
services. 

1 2 2 4 7 14 7 14 15 30 
1
8 

3
6 

    1 6 3 17 3 17 3 17 7 39 1 6     

4
9 

Efforts are made 
to stop health 
workers from 
asking clients for 
informal payment 

0 0 2 4 7 14 4 8 12 24 
2
5 

5
0 

    4 
2
2 

4 22 0 0 2 11 6 33 2 11     

  
Subtotal 

1 0 
19
9 

5
0 

85 21 
2
3 

6 45 11 
4
7 

1
2 

    
1
1 

8 
7
1 

49 
2
3 

16 
1
0 

7 25 17 4 3     
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Annex 8. Conceptual framework for survey cooperation. 

Conceptual frameworkof surveyp participation by Groves and Couper (1998). (86) 
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Annex 9. Demographic data  

    Pen-paper Mobile phone 

    n % n % 

Type of facility         

  Private non-profit 13 52 3 33 

  Public 11 44 1 11 

  Non-profit 1 4 5 56 

  Total 25 100 9 100 

Unit       

  Antenatal clinic 1 4 0 0 

  Causality 2 8 0 0 

  Dental 2 8 0 0 

 Emergency and trauma 0 0 1 11 

  Felicity (General inpatient) 1 4 0 0 

  George Drew (General inpatient) 1 4 0 0 

  ICU 2 8 1 13 

  Inpatient 0 0 1 13 

  Jacaranda (General inpatient) 1 4 0 0 

  Jean (General inpatient) 1 4 0 0 

  Labor 2 8 0 0 

  Maternity 1 4 2 25 

  Newborn 1 4 1 13 

  Outpatient 4 16 3 38 

  Specialist clinic 1 4 0 0 

  Sunshine clinic (HIV and TB) 1 4 0 0 

  Ward 2 - Antenatal 1 4 0 0 

  Ward 4 - Surgial/Post-Ceaserian 1 4 0 0 

  Ward 5 - Surgial/Post-Ceaserian 1 4 0 0 

  Ward 6 - Surgial/Post-Ceaserian 1 4 0 0 

  Total 25 100 9 100 

Gender       

  Female 19 76 7 78 

  Male 6 24 2 22 

  Total 25 100 9 100 

Age (years)       

  <20  0 0 0 0 
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  20-24 0 0 0 0 

  25-29 2 8 4 44 

  30-34 5 20 1 13 

  35-39 4 16 4 50 

  40-44 2 8 0 0 

  45-49 6 24 0 0 

  50-54 4 16 0 0 

  55-59 2 8 0 0 

  60-64 0 0 0 0 

  65-70 0 0 0 0 

  >70 0 0 0 0 

  Total 25 100 9 100 

 Highest age (years) 55-59 35-39 

 Lowest age (years) 25-29 25-29 

  Mean age (years) 40-44 30-34 

  Median age (years) 40-44 30-34  

Highest qualification       

  Nurse/Midwife 18 72% 8 89% 

  Doctor/Clinician/Clinical officer 7 28% 1 11% 

  Total 25 100 9 100 

Year completed present qualification       

  1980-1984 2 8 0 0 

  1985-1989 1 4 0 0 

  1990-1994 3 12 0 0 

  1995-1999 3 12 0 0 

  2000-2004 4 16 2 22 

  2005-2009 5 20 2 22 

  2010-2014 6 24 5 56 

  2015 1 4 0 0 

  Total 25 100 9 100 

 Longest time ago qualified (year) 1980-1984 2000-2004 

 Shortest time ago qualified (year) 2015 2010-2014 

 Mean (year) 2000-2004 2005-2009 

 Median (year) 2000-2004 2010-2014 

Time worked in current unit (months)       

  6 to 12 1 4 1 11 
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  13 to 18 4 16 1 11 

  19 to 24 4 16 2 22 

  25 to 30 1 4 0 0 

  31 to 36 2 8 1 11 

  37 to 42 0 0 2 22 

  43 to 48 0 0 1 11 

  49 to 54 2 8 0 0 

  55 to 60 2 8 0 0 

  61 to 66 1 4 0 0 

  103 to 108 1 4 1 11 

  115 to 120 1 4 0 0 

  127 to 132 1 4 0 0 

  139 to 144 2 8 0 0 

  207 1 4 0 0 

  332 1 4 0 0 

  350 1 4 0 0 

  Total* (*Some participants did not list) 25 100 9 100 

  Longest (months)  350 103-108 

 Shortest (months) 6-12 6 to 12 

 Mean (months) 55-60 31-36 

 Median (months) 49-54 31-36 
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Annex 10. Unweighted Cohen’s Kappa per question 

Unweighted Cohen’s Kappa with imputed missing values reported per question from the COACH tool answered on pen-paper (n=25) 

and mobile phone (n=9) by nurses/midwives and doctors/clinicians/clinical officers from Gertrude’s Children’s, Mbagathi District, 

Pumwani Maternity and Ruaraka Uhai Neema hospitals  in Nairobi Kenya. 

 

M=missing value(s) 
IA = Interpretation of agreement Pen-paper Mobile phone 

Question & Dimension  M κ SE 95% CI IA M κ SE 95% CI IA 

No. Resources                     

1 

My unit has enough workers 
with the right training and skills 
to do everything that needs to 
be done. 0 0.42 0.14 0.28 to 0.56 Moderate 1 0.07 0.14 -0.07 to 0.21 Slight 

2 

My unit has enough workers 
with the right training and skills 
to do their job in the best 
possible way. 0 0.29 0.15 0.14 to 0.43 Fair 0 -0.31 0.17 -0.48 to -0.14 Poor 

3 
My unit has enough space to 
provide healthcare services. 0 0.28 0.13 0.15 to 0.41 Fair 0 0.40 0.30 0.10 to 0.70 Fair 

4 

My unit has access to the 
transport and fuel that are 
needed to provide healthcare 
services. 0 0.43 0.14 0.29 to 0.57 Moderate 0 0.43 0.19 0.24 to 0.62 Moderate 

5 

My unit has access to the 
communication tools (e.g. 
telephones or radios) that are 
needed to provide healthcare 
services. 0 0.33 0.14 0.19 to 0.47 Fair 0 0.32 0.21 0.11 to 0.53 Fair 

6 
My unit has enough medicine to 
provide healthcare services 0 0.57 0.11 0.46 to 0.68 Moderate 0 0.52 0.21 0.31 to 0.73 Moderate 

7 

My unit has enough functional 
equipment, such as a 
thermometer and blood 
pressure cuff, to provide 
healthcare services. 0 0.22 0.13 0.09 to 0.35 Fair 0 0.33 0.22 0.11 to 0.55 Fair 
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8 

My unit has enough disposable 
medical equipment, such as 
syringes, gloves and needles, 
to provide healthcare services. 0 0.65 0.12 0.53 to 0.77 Substantial 0 0.63 0.20 0.43 to 0.83 Substantial 

9 

If the workload increases, my 
unit can get additional 
resources such as medicine 
and equipment. 0 0.47 0.13 0.34 to 0.60 Moderate 1 0.22 0.27 -0.05 to 0.49 Fair 

10 

My unit receives money 
according to an established 
financial plan. 0 0.51 0.12 0.39 to 0.63 Moderate 4 0.07 0.09 -0.02 to 0.16 Slight 

11 
My unit has money that we can 
decide how to use. 0 0.35 0.13 0.22 to 0.48 Fair 1 0.36 0.21 0.15 to 0.57 Fair 

 Subtotal    

Slight (n=0)  
Fair (n=5) 
Moderate (n=5) 
Substantial (n=1)    

Poor (n=1) 
Slight (n=2)  
Fair (n=5) 
Moderate (n=2) 
Substantial (n=1) 

  Community engagement                     

12 

In my unit we ask community 
members what they think about 
the healthcare services that we 
provide. 2 0.55 0.12 0.43 to 0.67 Moderate 0 0.09 0.19 -0.10 to 0.28 Slight 

13 

In my unit we listen to what 
community members think 
about the healthcare services 
we provide. 2 0.20 0.11 0.09 to 0.31 Slight 0 0.53 0.21 0.32 to 0.74 Moderate 

14 

In my unit we have meetings 
with community members to 
discuss health matters. 2 0.63 0.12 0.51 to 0.75 Substantial 0 0.38 0.22 0.16 to 0.60 Fair 

15 

In my unit we encourage 
community members to 
contribute to improving the 
health of the community. 2 0.69 0.12 0.57 to 0.81 Substantial 0 0.48 0.20 0.28 to 0.68 Moderate 

16 

In my unit we encourage other 
organizations to contribute to 
improving the health of the 
community. 2 0.31 0.15 0.16 to 0.46 Fair 0 0.37 0.19 0.18 to 0.56 Fair 
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 Subtotal    

Slight (n=1)  
Fair (n=1) 
Moderate (n=1) 
Substantial (n=2)    

Poor (n=0) 
Slight (n=1)  
Fair (n=2) 
Moderate (n=2) 
Substantial (n=0) 

  
Monitoring services for 
action                     

17 

I receive regular updates about 
my units performance based on 
information/data collected from 
our unit. 0 0.60 0.12 0.48 to 0.72 Moderate 0 0.29 0.19 0.10 to 0.48 Fair 

18 

My unit discusses 
information/data from our unit in 
a regular, formal way, such as 
in regularly scheduled 
meetings. 0 0.13 0.13 0.00 to 0.26 Slight 0 0.27 0.18 0.09 to 0.45 Fair 

19 

My unit regularly uses unit 
information/data to make plans 
for improving its healthcare 
services. 0 0.18 0.12 0.06 to 0.30 Slight 0 0.44 0.23 0.21 to 0.67 Moderate 

20 

My unit regularly monitors its 
work by comparing it with the 
units action plans. 0 0.27 0.13 0.14 to 0.40 Fair 0 0.18 0.20 -0.02 to 0.38 Slight 

21 

My unit regularly compares its 
work with national or other 
guidelines. 0 0.41 0.14 0.27 to 0.55 Moderate 0 0.38 0.15 0.23 to 0.53 Fair 

 Subtotal    

Slight (n=2)  
Fair (n=1) 
Moderate (n=2) 
Substantial (n=0)    

Poor (n=0) 
Slight (n=1)  
Fair (n=3) 
Moderate (n=1) 
Substantial (n=0) 

  Sources of information                     

22 Clinical practice guidelines 0 0.22 0.12 0.10 to 0.34 Fair 1 0.17 0.15 0.02 to 0.32 Slight 

23 
Other printed material for work 
(e.g. textbooks, journals) 2 0.27 0.11 0.16 to 0.38 Fair 0 0.72 0.17 0.55 to 0.89 Substantial 

24 The Internet 4 0.49 0.12 0.37 to 0.61 Moderate 1 0.46 0.17 0.29 to 0.63 Moderate 
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25 

Electronic decision support 
(e.g. mobile phone applications 
or other electronic devices to 
assist with care and decision-
making) 0 0.27 0.12 0.15 to 0.39 Fair 1 0.11 0.12 -0.01 to 0.23 Slight 

26 
In-service training/ 
workshops/courses 0 0.33 0.13 0.20 to 0.46 Fair 0 0.21 0.21 0.00 to 0.42 Fair 

 Subtotal    

Slight (n=0)  
Fair (n=4) 
Moderate (n=1) 
Substantial (n=0)    

n/a (n=0) 
Slight (n=2)  
Fair (n=1) 
Moderate (n=1) 
Substantial (n=1) 

  Commitment to work                     

27 I am proud to work in this unit. 0 0.44 0.15 0.29 to 0.59 Moderate 0 0.55 0.19 0.36 to 0.74 Moderate 

28 
I am satisfied to work in this 
unit. 0 0.30 0.14 0.16 to 0.44 Fair 0 0.31 0.20 0.11 to 0.51  Fair 

29 
I feel encouraged to do my very 
best at work. 0 0.45 0.15 0.30 to 0.60 Moderate 0 -0.13 0.06 -0.19 to -0.07 Poor 

 Subtotal    

Slight (n=0)  
Fair (n=1) 
Moderate (n=2) 
Substantial (n=0)    

Poor (n=1) 
Slight (n=0)  
Fair (n=1) 
Moderate (n=1) 
Substantial (n=0) 

  Work culture                     

30 

My unit is willing to use new 
healthcare practices such as 
guidelines and 
recommendations. 0 0.66 0.15 051 to 0.81 Substantial 0 0.20 0.27 -0.07 to 0.47 Slight 

31 
My unit helps me to improve 
and develop my skills. 0 0.34 0.14 0.20 to 0.48 Fair 0 0.36 0.19 0.17 to 0.55 Fair 

32 

I am encouraged to seek new 
information on healthcare 
practices. 0 0.23 0.16 0.07 to 0.39 Fair 0 0.20 0.19 0.01 to 0.39 Slight 

33 

My unit works for the good of 
the clients and puts their needs 
first. 0 0.41 0.15 0.26 to 0.56 Moderate 0 0.60 0.22 0.38 to 0.82 Moderate 
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34 

Members of the unit feel 
personally responsible for 
improving healthcare services 0 0.69 0.12 0.57 to 0.81 Substantial 0 0.09 0.18 -0.09 to 0.27 Slight 

35 
Members of the unit approach 
clients with respect. 0 0.51 0.15 0.36 to 0.66 Moderate 0 0.80 0.17 0.63 to 0.97 Substantial 

 Subtotal    

Slight (n=0)  
Fair (n=2) 
Moderate (n=2) 
Substantial (n=2)    

Poor (n=0) 
Slight (n=3)  
Fair (n=1) 
Moderate (n=1) 
Substantial (n=1) 

  Leadership                     

36 I trust the unit leader. 0 0.60 0.15 0.45 to 0.75 Moderate 1 -0.11 0.13 -0.24 to 0.03 Poor 

37 
The leader handles stressful 
situations calmly. 1 0.44 0.16 0.28 to 0.60 Moderate 0 0.69 0.20 0.49 to 0.89 Substantial 

38 

The leader actively listens, 
acknowledges, and then 
responds to requests and 
concerns. 0 0.22 0.18 0.04 to 0.40 Fair 0 0.38 0.16 0.22 to 0.54 Fair 

39 
The leader effectively resolves 
any conflicts that arise. 0 0.32 0.16 0.16 to 0.48 Fair 2 0.65 0.21 0.44 to 0.86 Substantial 

40 

The leader encourages the 
introduction of new ideas and 
practices. 0 0.40 0.17 0.23 to 0.57 Fair 0 0.39 0.21 0.18 to 0.60 Fair 

41 
The leader makes things 
happen. 0 0.23 0.15 0.08 to 0.38 Fair 0 0.17 0.23 -0.06 to 0.40 Slight 

 Subtotal    

Slight (n=0)  
Fair (n=4) 
Moderate (n=0) 
Substantial (n=0)    

Poor (n=1) 
Slight (n=1)  
Fair (n=2) 
Moderate (n=0) 
Substantial (n=2) 

  Informal payment                     

42 

Clients must always give 
informal payment to health 
workers to access healthcare 
services. 0 0.23 0.19 0.04 to 0.42 Fair 1 -0.03 0.20 -0.23 to 0.17 Poor 

43 

Clients are treated more quickly 
if they make informal payments 
to health workers. 0 0.36 0.15 0.21 to 0.51 Fair 1 0.42 0.29 0.13 to 0.71 Moderate 
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44 

Medicines or equipment that 
should be available for free to 
clients have been sold in my 
unit. 0 0.24 0.17 0.07 to 0.41 Fair 1 0.28 0.15 0.13 to 0.43 Fair 

45 

Health workers are sometimes 
absent from work earning 
money at other places. 0 0.39 0.14 0.25 to 0.53 Fair 1 0.63 0.24 0.39 to 0.87 Substantial 

46 

Health workers in my unit give 
healthcare services to friends 
and family first. 0 0.34 0.15 0.19 to 0.49 Fair 1 0.65 0.17 0.48 to 0.82 Substantial 

47 

Health workers in my unit give 
jobs or other benefits to friends 
and family first. 0 0.65 0.13 0.52 to 0.78 Substantial 1 0.18 0.26 -0.08 to 0.44 Slight 

48 

Efforts are made to stop clients 
from providing informal 
payment to get appropriate 
healthcare services. 1 0.45 0.11 0.34 to 0.56 Moderate 1 0.70 0.17 0.53 to 0.87  Substantial 

49 

Efforts are made to stop health 
workers from asking clients for 
informal payment 0 0.40 0.10 0.30 to 0.50 Fair 4 0.25 0.19 0.06 to 0.44 Fair 

  Subtotal 

  
  
Slight (n=0)  
Fair (n=6) 
Moderate (n=1) 
Substantial (n=1) 

Poor (n=1) 
Slight (n=1)  
Fair (n=2) 
Moderate (n=1) 
Substantial (n=3) 

 Total 18 

  
Slight (0.0-0.20): n=3; 6% 
Fair (0.21-0.40): n=24; 49% 
Moderate (0.41-0.60): n=16; 33% 
Substantial (0.61-0.80): n=6; 12% 24 

Poor (<0): n=4; 8% 
Slight (0.0-0.20): n=11; 22% 
Fair (0.21-0.40): n=17; 35% 
Moderate (0.41-0.60): n=9; 18% 
Substantial (0.61-0.80): n=8; 16% 

 Minimum  0.00 0.13   0.00 -0.31   

 Maximum  4.00 0.69   4.00 0.80   

 Average  0.37 0.40   0.49 0.33   
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Annex 11. Final sample distribution 

Final sample distribution of participants from Mbagathi District, Pumwani Maternity, Ruaraka Uhai Neema and Gertrude’s Children’s 

hospitals in Nairobi, Kenya who completed both round 1 and 2 divided per type of hospital, cadre and mode of administration (pen-

paper=P, mobile phone=M).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Nurse/Midwife 
n = 5 

Doctor/Clinician/ 
Clinical officer 

n = 1 

Loss to follow 
up n = 14 

Loss to follow up 
n = 28 

Nurse/Midwife 
n= 10 

Doctor/Clinician/ 
Clinical officer 

n = 2 

Nurse/Midwife 
n = 11 

Doctor/Clinician/ 
Clinical officer 

n = 5 

Loss to follow up 

n = 31 
Cases (mobile 

phone only) who 
started round 2, 

but with 
incomplete 

sections totaling 
>20 missing 

values 
n=9 

Cases (mobile 
phone only) who 
started round 2, 

but with 
incomplete 

sections totaling 
>20 missing 

values 
n=6 

Cases (mobile 
phone only) who 
started round 2, 

but with 
incomplete 

sections totaling 
>20 missing 

values 
n=3 

Non-profit 
n = 23 

Did not meet 
inclusion criteria 

n=15 

Total sample     

n = 140 

Public 
n = 46 

 

Private non-profit 
n = 56 

M 
n = 3 

P 
n = 8 

P 
n = 5 

M 
n = 0 

M 
n = 1 

P 
n = 9 

P 
n = 2 

M 
n = 0 

P 
n = 1 

M 
n = 4 

M 
n = 1 

 

P 
n = 0 
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Annex 12. Sensitivity analysis 

 

M = missing  
im = imputed  
0 = no imputation  

Pen-paper (n=25) Mobile phone (n=9) 

Dimension  M 
ICCi

m 
95% CIim n0 ICC0 M ICCim 95% CIim n0 ICC0 

Resources 0 0.93 0.88 - 0.97 - - 7 0.87 0.70 - 0.96 6 0.89 

Community engagement 10 0.89 0.81 - 0.94 24 0.89 0 0.85 0.64 - 0.96 - - 

Monitoring services for action 0 0.93 0.88 - 0.96 - - 0 0.90 0.77 - 0.97 - - 

Sources of information 6 0.88 0.79 - 0.94 21 0.88 3 0.89 0.75 - 0.97 7 0.89 

Commitment to work 0 0.88 0.79 - 0.94 - - 0 0.74 0.34 - 0.93 - - 

Work culture 0 0.92 0.86 - 0.96 - - 0 0.81 0.56 - 0.95 - - 

Leadership 1 0.90 0.82 - 0.95 24 0.90 3 0.94 0.85 - 0.98 7 0.95 

Informal payment 1 0.82 0.70 - 0.91 24 0.82 11 0.87 0.71 - 0.97 6 0.89 

Total missing 18     24     

Minimum 0 0.82   0.82 0 0.74   0.87 

Maximum 10 0.93   0.90 11 0.94   0.95 

Average 2 0.89   0.87 3 0.86   0.90 

 


