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ABSTRACT 
 

Background: There is a large burden of respiratory disease in infants in the sub-Saharan 

Africa region. The aim of this study was to assess the validity of two standardized respiratory 

distress severity scores (LIBSS and ResVinet) in the Rwandan population. 

 

Methods: A cross-sectional validation study was conducted in four tertiary hospitals in 

Rwanda. Infants presenting with difficulty in breathing were included. The LIBSS and 

ResVinet scores were independently employed by nurses and residents to assess severity of 

disease in each infant.  

 

Results: 100 infants were recruited with a mean age of 201 days. Infants presented with 

pneumonia (n=51), bronchiolitis (n=36) and other respiratory infections (n=13). Thirty-three 

infants had severe disease and survival was 94%. Regarding inter-rater reliability, the intra-

class correlation coefficient (ICC) for LIBSS between nurses and residents was 0.985 (CI: 

0.978- 0.990, SD±16.7, p<0.001). For ResVinet ICC was 0.980 (0.971 - 0.987, SD±6.9, 

p<0.001). Regarding validity, the convergent validity (Pearson’s correlation) between LIBSS 

and ReSVinet for residents was R=0.815, (p<0.001) and R= 0.836 for nurses (p<0.001). 

Regarding criterion validity the area under the receiver operator curve (aROC) for admission 

to PICU or HDU was 0.956 (CI: 0.918-0.995, p<0.001) and 0.880 (CI: 0.798-0.962, p<0.001) 

for nurse completed LIBSS and ReSVinet respectively. The aROC for hospital admission 

was 0.976 (CI: 0.947-1.0, p<0.001) and 0.974 (CI: 0.944-1.0, p<0.001) respectively.  

 

Conclusion: Both LIBSS and ResVinet demonstrated good reliability and validity results and 

they are therefore suitable for use in this population. Severity scores can be used as an 

adjunct to clinical assessment to identify infants with severe respiratory disease. 
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CHAPTER 1: INTRODUCTION  

1.1.Pediatric respiratory distress  

 

Acute pediatric respiratory distress is one of the most common causes of pediatric 

emergency department admissions. Common etiologies include conditions such as 

bronchiolitis and pneumonia which remain major causes of pediatric respiratory 

distress in infants (Øymar et al. 2014; Rudan et al. 2008).  

Bronchiolitis is an acute lower respiratory tract infection (LRTI) in early childhood 

caused by different viruses including respiratory syncytial virus (RSV) (Øymar et al. 

2014). Bronchiolitis presents with   cough, wheezing, breathing difficulty, poor 

feeding as main symptoms (Øymar et al. 2014). It is the most common cause of 

hospitalization in infants consulting in developed countries but data are lacking in 

resource-limited countries (Caffarelli et al. 2015).  

Pneumonia is defined as a pulmonary parenchyma infection that cause alveolar air 

spaces inflammation, mucous secretion that appear as consolidation on chest 

radiography secondary to various infectious agents (Scott et al. 2008) while WHO 

defines clinical pneumonia simply as an acute episode of cough or difficulty breathing 

associated with an increased respiratory rate (Scott et al. 2008) . In addition 

pneumonia remains a major cause of death in under 5 years old children with 19% of 

all death in this age group worldwide where 70 % of those death are taking place in 

Sub-Saharan African and South- East Asia (Rudan et al. 2008; Øymar et al. 2014). 

  

 

1.2.Pediatric Respiratory Disease in the Resource-Limited Setting  

 

Respiratory distress due to LRTI is associated with higher morbidity and mortality in 

children worldwide (Brown et al. 2013; Gowraiah et al. 2014). This is especially in 

the resource-limited setting where mechanical ventilation facilities are limited or 

unavailable (Brown et al. 2013). Left untreated pediatric respiratory distress will lead 

to respiratory failure which has been identified as the main cause of cardiac arrest in 

children (Donoghue et al. 2005).  

 

The management of bronchiolitis remain challenging as commonly used treatments 

including bronchodilators, steroids, chest physiotherapy, nebulising with 3% 

hypertonic saline antiviral and antibiotics are not recommended with the exception of 

supportive care with nasal suctioning, hydration and provision of oxygen (Baraldi et 

al. 2014). 

 

In the resource-limited setting the availability of bubble CPAP which is cost effective 

can help maintain the alveoli open in infants with acute LRTI struggling with 

respiratory distress to help to prevent progression to respiratory failure, complications 

and/or death (Brown et al. 2013).  
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 For pneumonia, limited laboratory capacities in identifying causative bacteria on 

timely basis to guide the treatment and getting samples from the respiratory tract to 

identify the causative bacteria remain challenging due to a lack of skills or trained 

personnel that can help in particularly retrieving lower respiratory tract samples by 

bronco-alveolar lavage (Scott & Hall 1999).  

 

In addition, many of primary health care providers that initially receive infants with 

respiratory distress are not skilled enough to differentiate bacterial pneumonia and 

viral induced infection (for example the expertise of recognising expiratory wheezing 

that are typical for bronchiolitis by a stethoscope) might lead to poor management and 

outcome (Gowraiah et al. 2014).  

In order, to reduce under 5 year mortality where a big part is due to acute respiratory 

infection particularly pneumonia in resource limited countries, WHO not only 

promoted vaccination against streptococcus pneumonia, haemophilus influenza type 

b, measles and pertussis to reduce pneumonia related death but also implemented 

IMCI where community health workers are trained and provide antibiotics to every 

child suspected to have pneumonia but death due to respiratory infection remain high 

compared to diarrheal associated deaths that decline with introduction of ORS and 

Zinc supplement (World Federation of Hemophilia 2012; WHO 2013). we are still 

lacking the best approach of differentiating viral induced and bacterial pneumonia or 

mixed disease as the treatment will be individualize together with a tool that helps 

early identification of children at high risk of death (Mackenzie 2016; Levine et al. 

2012).  

 

 

 1.3. Incidence and risk factors of respiratory diseases (limited setting) 

 

Respiratory diseases constitute a major public health problem worldwide where more 

than one billion people globally are affected each year and remain among the 

predominant causes of mortality and morbidity in children (Smith et al. 2000). The 

most common respiratory illnesses contributing to the global burden are acute 

respiratory infections, chronic obstructive pulmonary disease, asthma, tuberculosis, 

and lung cancer where acute respiratory infections causes more than 4 million death 

annually (Zar & Ferkol 2014). Indoor Air pollution by biomass fuel has been 

contributing to respiratory morbidity and mortality in infants and children residing in 

resource-limited settings where indoor cooking smoke induces airway irritation, 

inflammation and increase the risk of developing bronchiolitis and bronchopneumonia 

(Smith et al. 2000; Janjua et al. 2012; Sofoluwe 1968).  

 

Angela et al , report that the prevalence of acute respiratory tract infection in under 

five years children in resource-limited settings is 13 % and socio economic 

inequalities and living in high risk indoor environment was highly associated with 

developing Acute Respiratory Infections (Pinzón-Rondón et al. 2016). In resource-

limited settings, around 150 million episodes of pneumonia occur every year and 2 

million of them resulting in death (WHO 2013). Deaths from pneumonia have been 

linked to low health coverage, lack of exclusive breastfeeding, incomplete 

immunization and lack of access to an appropriate health care services (UNICEF 

2006). Maternal exposure to tobacco smoking during pregnancy and the mother being 

not the primary caregiver was associated with the likelihood of coughing symptoms 

indicating respiratory infection (Shibata et al. 2014).  
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In addition, malnutrition contribute to more than a half of all death in resource-limited 

settings and Undernutrition expose children to increased risk of developing 

pneumonia in two possibilities. Initially, undernutrition weakens child’s immune 

system due to inadequate amount of protein and energy required for proper immune 

system functions Secondary, malnourished children have weakened respiratory 

muscle that struggle in clearing respiratory tract secretions exposing them to 

respiratory infection (UNICEF 2006; Singh 2005).  

 

Moreover, the management of infants and children who present with respiratory 

distress is challenging as the commonly used method in adults of measuring 

pulmonary function to determine the severity of airways obstruction using spirometry 

is not feasible due to their under developed airways (Abbasi et al. 2012). Therefore, to 

reduce childhood mortality, the severity of illness in infants with respiratory distress 

need to be identified and  select children who have an increased risk of death to 

provide appropriate care and improve their outcome (Diana M. Duarte-Dorado et al. 

2013). 

1.4. Clinical measurement instruments 

 

The validation of clinical measurement instrument is an essential process for their 

measurement properties to ensure that they measure what it is intended to be 

measured. A clinical measurement instruments is defined as a clinical assessment tool 

made by clinical signs and symptoms that are validly grouped together to measure the 

construct they intend to measure. 

This validation process should include assessment of reliability (internal consistency, 

test–retest reliability, and inter-rater agreement), validity (face validity, construct 

validity, content validity and criterion validity), responsiveness, and usability or 

interpretability (Diana M Duarte-Dorado et al. 2013; Downing 2003; Sullivan 2011). 

However validity has been split into distinct types content, criterion and construct 

validity traditionally but contemporary thinking suggest that all validity should be 

conceptualized under one framework of construct Validity (Cook & Beckman 2006).  

   

Reliability of a clinical score is defined as the extent to which a test will produce 

consistent results on similar subjects under similar condition with precision of certain 

measurement (Cook & Beckman 2006). While validity is defined as the accuracy of 

measurement of a clinical assessment tool (Cook & Beckman 2006). However, 

reliability is one of essential component of validity of a clinical assessment tool 

(Ursachi et al. 2015; Beckman et al. 2008; Downing 2004). 
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CHAPTER 2: LITERATURE REVIEW 
 

2.1 Literature search 

 

The aim of this literature search and review was to identify published scoring 

instruments for use in pediatric respiratory distress and to assess their measurement 

properties. 

A literature search was performed using Pubmed and Google Scholar using the search 

terms in Appendix 1. The Pubmed search revealed 316 papers and among them 14 

papers were relevant to our topic (Mussman et al. 2017; Balaguer et al. 2016; van 

Miert et al. 2014; Miert 2015a; Bobek et al. 2010; Mosalli et al. 2015; Diana M 

Duarte-Dorado et al. 2013; Fernandes et al. 2015; McCallum et al. 2013a; Destino et 

al. 2012; Marlais et al. 2011; Gajdos et al. 2009; Walsh et al. 2006; Walsh et al. 2004; 

Liu et al. 2004). We undertook a manual search of the reference lists of the relevant 

papers and identified a further five relevant papers (Chin & Seng 2004; Pavón et al. 

1999; Alario et al. 1995; Caserta et al. 2017; Justicia-Grande et al. 2016). Twelve 

papers were excluded as they did not meet the inclusion criteria (Appendix 1). We 

therefore critically reviewed seven articles (Appendix 2) which described potential 

respiratory distress scores which could be used in this study.  

 

2.2. Respiratory distress scores  

 

The ideal respiratory severity score for young children should be quick and 

straightforward to undertake and interpret. It should not involve complex 

measurements, descriptions or equipment. It should be applicable to children from 

birth to two years of age, adequately validated and responsive to clinical change. 

Though scores should measure what they intend to measure, in this case an ideal 

respiratory distress score  would be able to assess severity in all respiratory 

conditions, including bronchiolitis, to ensure a simple approach for healthcare 

professionals (HCPs). However, the pathophysiology, age of child makes these ideals 

difficult to achieve. 

 

To overcome the issue of challenge in the management of children presenting with 

respiratory distress validated respiratory severity score combining clinical symptoms 

and physical signs can contributes in the assessment of severity of respiratory distress 

in an infant presenting with acute respiratory illness (Diana M Duarte-Dorado et al. 

2013). Different researchers have developed and validated different severity scores 

for respiratory distress assessment that were used mainly in developed countries and 

some Asian countries. 

However,  many of these  have been published and validated for assessment of infant 

or children with acute respiratory infection none of them have been sufficiently 

validated to allow meaningful use in children (Justicia-Grande et al. 2016). they have 

important limitations where they showed a limited validity when systematically 

evaluated and for that reason many clinical scale have been undergoing modification 

to meet individual outcome (Gajdos et al. 2009). 
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 I would mention the Respiratory index of Severity in Children (RISC) Scoring and 

the Modified Respiratory index of Severity in Children (mRISC) scoring, Scores   

validated Kenya and Malawi  to assess respiratory distress. However, they limit 

themselves on prediction of mortality among hospitalized patients for 

pneumonia(Hooli, Colbourn, Lufesi, Costello, Nambiar, Thammasitboon, Makwenda, 

Mwansambo, McCollum, et al. 2016; Hooli, Colbourn, Lufesi, Costello, Nambiar, 

Thammasitboon, Makwenda, Mwansambo, Mccollum, et al. 2016; Emukule et al. 

2014) 

Among those severity scores some was developed for assessment of distress in 

specific respiratory illness like asthmas and bronchiolitis as causes of respiratory 

distress, however few were designed to assess respiratory distress severity in all acute 

respiratory illness regardless of the cause (Smith et al. 2002; Balaguer et al. 2016; 

Walsh 2006; Ho Jen Chin & Quah Ban Seng 2004; Bekhof et al. 2014). 

In addition, none of them was developed and validated to be used in African sub-

Saharan setting to stratify patients severity of distress before admission and take a 

wise decision about medical treatment and needed respiratory support to improve the 

management of children with respiratory illness in low setting area.  

Some of those respiratory severity score are the ReSVinet and LBSS score that appear 

to be appropriate score in the assessment distress of respiratory infection particularly 

bronchiolitis (Justicia-Grande et al. 2016; Miert 2015b). Therefore, the use of single 

tool that have a good validity in evaluation of respiratory status of an infant in a 

resource limited setting by different healthcare providers is important in improving 

patient care and reducing  morbidity in children presenting with acute respiratory 

distress (Gajdos et al. 2009). 

2.3. Commentary of articles from our literature search 

  

In our appraisal, we reviewed six papers (Appendix 2) which incorporated eight 

respiratory severity scores. Seven of these are bronchiolitis specific, and one generic 

respiratory score (CHWRS, (Destino et al. 2012)) used to assess children with 

bronchiolitis. One further score should be mentioned, the ReSVinet score (Justicia-

Grande et al. 2016). ReSVinet is bronchiolitis specific and includes seven parameters 

suitable for the resource-limited setting. Items for inclusion in ReSVinet were 

identified from existing scores. Ninety pediatricians assessed face validity. Validity 

(construct), reliability (inter-rater) and internal consistency were undertaken 

retrospectively using information obtained from patient records. Because of the 

retrospective methodology, it did not meet the inclusion criteria. 

 

Parameters: The majority of care facilities in the resource-limited setting do not have 

access to investigations such as chest radiograph and blood gas analysis. Of note, the 

majority of guidelines for bronchiolitis treatment, even in the developed setting 

discourage routine use of these investigations  (NICE 2015). We only included studies 

utilizing clinical parameters. Parameters employed were (n=number of scores using 

the clinical measure): Accessory muscle use (n=1); Air-entry (n=1); Apnea (n=1); 

Breath sounds (n=3); Capillary refill time (n=1); Chest x-ray (CXR)/lung sound 

(n=1); Cough ability/secretion(n=1); Cyanosis (n=2); Dyspnea (n=3); Feeding(n=1); 

General appearance (n=3); HR (n=4); Lethargy(n=1); Oxygen Need (n=1); Poor air 
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movement (n=1); Retractions (n=4); RR (n=7); Sa02 (n=4); Surgical status (n=1); 

Urine output (n=1); Wheezing (n=5). These parameters would all be feasible in the 

resource-limited setting except for SaO2, which requires equipment which has 

variable availability.  One study (CHWRS) gave a combined parameter of CXR or 

lung sounds. Therefore, in the resource-limited setting the assessor could use lung 

sounds when CXR was not available. Therefore this article was not excluded during 

the search (Destino et al. 2012). 

 

2.3.1. Validity 

 
Regarding hospital admission, two scores  (Caserta et al. 2017; Destino et al. 2012)  assessed 

for discriminative validity. This is important in terms of our PICO question which aims to 

clarify if the clinical score can be used to assist decision making to discriminate between 

children who need admission to hospital or not. The purpose of construct validity is to 

establish an association between a score and how it measures a hypothetical construct 

(Streiner, FDA guidance).  Criterion validity is the level of agreement between a new score 

and the reference standard. There is no pre-defined reference standard other than clinical 

assessment by an expert healthcare professional, which was used in one paper (Balaguer et al. 

2016).  

2.3.2. Cross-cultural validity 

 
 All of the scores were assessed in High-Income Countries (HICs) The scores were developed 

and, in some cases, validated in the following countries: Australia (n=2); Spain (n=2); UK 

(n=1); USA (n=3). None of the scores have been assessed for cross-cultural validity. This is a 

potential limitation to use in the resource-limited setting, due to language considerations, and 

the clinical skills and educational level of the HCPs undertaking the scoring.  

2.3.3. Reliability 

 
Inter-rater reliability is important as any tool should reliably give the same score irrespective 

of the professional using it.  This is vital for both clinical use and research. Five of the scores 

had inter-rater reliability performed with varying levels of reliability (BROSJOD, LIBSS, Tal 

and M-Tal scores, RDAI & CHWRS), (Table 2).  
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2.3.4. Responsiveness 

 

 Only one study assessed responsiveness to change  (Destino et al. 2012). Though this is not 

required for assessing the need for admission, it is useful for monitoring progress in hospital 

as deterioration is characteristic in the first few days of illness. 

 

 2.4. PROBLEM STATEMENT 

 

Respiratory diseases are common in Rwanda and throughout sub-Saharan Africa. 

Many respiratory severity scores have been developed and validated but none were 

developed and/or validated for use in Sub-Saharan Africa to stratify children severity 

of distress before admission (Justicia-Grande et al. 2016). Respiratory distress scores 

are useful for both clinical practice and to ensure robust findings from future research.  
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2.5. RESEARCH AIMS AND OBJECTIVES  

2.5.1 Research aims: 

To translate and evaluate the measurement properties (validity and reliability) of two 

previously validated scoring instruments (LIBSS and ReSVinet) in a population of 

Rwandan children and to assess the severity of respiratory distress in infants (1-12 

months) consulting tertiary pediatric hospitals. 

2.5.2 The specific research questions are: 

1. What are the inter-rater reliability and internal consistency of LIBSS severity 

score and ResVinet score? 

2. What is the association/correlation between the severity scores and important 

outcomes, namely; admission to admission to hospital care and admission to high 

dependent care unit (HDU) or pediatric intensive care unit (PICU)? 

3. What is the severity of respiratory distress of children consulting tertiary hospitals 

with respiratory illness? 
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CHAPTER 3.METHODOLOGY 

3.1.1 Study design and description 

We conducted a cross-sectional, validation study from September 2018 till February 

2019. Reporting of this study has been verified in accordance with the STARD and 

TRIPOD checklists for diagnostic studies (Collins et al. 2015; Bossuyt et al. 2015).  

3.1.2 Study sites  

This was a multi-centre study, conducted at five Rwandan Hospitals namely; Kigali 

University Teaching hospital (CHUK), King Faisal Hospital (KFH), Rwanda Military 

Hospital (RMH), Butare University Teaching hospital (CHUB) and Ruhengeri 

Referral Hospital (RRH). CHUK, KFH and RMH are all located in Kigali, the capital 

city of Rwanda. CHUB and RRH are in provincial towns. All hospitals are tertiary 

referral centres. These sites are all located in urban settings but receive patient from 

both rural and urban settings.  

3.1.2 Selection of study population  

3.1.2.1 Inclusion criteria 

We included infants aged between 1-12 months of age presenting with respiratory 

distress (Monto & Sullivant 1993; Hazinski MF 2010) due to respiratory illnesses 

(e.g. pneumonia, bronchiolitis etc).  

3.1.2.2. Exclusion criteria  

This study not only excluded infants with known chronic lung disease (CLD), ones that 

parents didn’t sign the patient consent form as well as Infants that presented with non-

respiratory cause of respiratory distress (e.g. established cardiac disease). In addition, children 

from parents who are under 18-years-of-age and therefore unable to legally sign a consent 

form were not able to participate.  

3.1.3. Sampling  

Prospective convenience sampling was employed at the study sites from both the 

outpatient departments and the pediatric emergency room (ER). We enrolled infants 

with mild, moderate and severe respiratory distress. 

3.1.4. Case definition 

Our case definition of symptoms and signs indicative of respiratory distress were 

(Miert 2015b; Justicia-Grande et al. 2016) apnoea, recessions, tracheal tug, nasal 

flaring, head bobbing, grunting, cyanosis, oxygen desaturation, tachypnea, wheezing, 

stridor, oxygen requirement, reduced air-entry.  

3.1.5 Data collection tools  

Five sections were present in the data collection tools,  

1. Unique Patient Identifier Sheet (Appendix 4) 

2. Patient demographics information, we used the Demographics and Health 

Survey (DHS) parameters to design the Study specific questionnaire (Monto & 

Sullivant 1993)  

3. LIBSS, A validated score for use in children with bronchiolitis between the 

ages of 0-12 months (Appendix 5&5a). LIBSS has two scoring systems 0-3 
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months score and 3-12 months to take into account for age dependent vital 

signs (Miert 2015b). The LIBSS score has 10 parameters (Table 1) 

4. ReSVinet, is a validated clinical severity scale that was developed to assess 

severity of illness in infants with bronchiolitis (Justicia-Grande et al. 2016). 

ResVinet Score has 7 parameters. 

5. Follow-up questionnaire for final outcomes, admission pediatric ward; 

admission to HDU or PICU and outpatient treatment (Appendix 3). This 

section was specifically designed for the purposes of this study 

Both LIBSS and ResVinet employ clinical parameters assessed by healthcare 

professionals. The parameters of both scores that we used are applicable to all 

respiratory diseases that can cause respiratory distress in infants.  

Translation: to overcome language related barriers, LIBSS and ReSVinet were 

translated into Kinyarwanda by the principal investigator (PI) and then back-

translated for accuracy by a native-Kinyarwanda speaking pediatric resident 

(Appendix 5, 5a and 5b). Discrepancies were reviewed with a third native-

Kinyarwanda speaking pediatric resident for consensus. 

 

Table 1: Parameters assessed in ReSVinet and LIBBS 

LIBBS (10 parameters) ReSVinet (7 parameters)  

1. General condition;    

2. Apnea;    

3. Increased work of breathing;  

4. Sa02;  

5. Respiratory Rate;  

6. Appearance  

7. Heart Rate;  

8. Feeding;  

9. Urine output;  

10. Capillary refill time                                   

1. Feeding intolerance;  

2. Medical intervention;  

3. Respiratory difficulty;  

4. Respiratory rate;  

5. Apnea;  

6. General condition;  

7. Fever 
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3.2. Study procedures 

3.2.1. Procedures at enrolment  

After gaining a signed informed consent form from the parent or caretaker allowing 

the infant to participate in the study. The data collectors recorded each participants 

name and file identification number on the unique patient identifier sheet, thus 

creating a code for each to appear on his/her data collection papers. Then a 

background data collection sheet was completed by one data-collector (Appendix 4).  

Thereafter one pediatric resident and one nurse independently assessed the infant 

using LIBSS and ReSVinet. The order of assessment was not fixed. Each data 

collector used both the LIBSS and the ReSVinet severity scores and they didn’t share 

their findings in order to remain blind to each other’s assessment. The pediatric 

residents and nurses undertaking the assessments had been trained in how to use the 

scores. They were healthcare professionals involved in the care of the child and were 

therefore not blind to the previous condition and treatment of the child. 

3.2.2. Outcomes 

The main outcomes were the validity and reliability of the two standardised severity 

scores in a Rwandan population of infants.  

The secondary outcome was the description of severity of respiratory distress in 

infants aged between 1-12 months enrolled in the study.  

3.2.3. Sample size calculation 

The ‘rule of thumb’ to determine sample size for a clinical field-test is 10 and 15 

participants for each included parameter/item where the sample size will be 10K or 15 

k ( K being the number of parameter in a test) (David L. Streiner, Geofrrey R.Norman 

n.d.). This would give sample sizes of 100-150 for LIBSS (10 parameters) and 70-105 

for ReSVinet (7 parameters). 

Cicchetti and Fleiss (1977) state that with two raters: 

Sample size = 2k2 

Where k is the number of parameters on the scale 

For LIBSS there are 10 parameters (k) on the score.  

Therefore sample size = 2 x 10
2
 = 2 x 100 = 200 subjects 

For ReSVinet there are 7 parameters (k) on the score. 

Therefore sample size = 2 x 7
2
 = 2 x 49 = 98 subjects 

For Streiner, the sample size is 10 K= for LIBSS= 100 and for ReSVinet= 70 

Therefore we are aimed for a sample size between100 to 200. 
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3.2.4. Data Management and statistical analysis  

 

Data will be entered into Microsoft Excel and analyzed using SPSS version 24. The 

following statistical analysis is planned 

Even though the validation of clinical measurement instrument requires different 

aspect as described in the literature review; in our study we only evaluated inter-rater 

reliability and internal consistence for reliability and for validity we evaluated the 

convergent validity and criterion validity.  

3.2.4.1. Reliability  

 

Reliability, was evaluated by  

1. Inter-rater reliability (agreement) between nurse and pediatric resident using 

LIBSS and the ReSVinet severity scores. To address reliability during data 

correction, two raters (one nurse and one pediatric resident/specialist) worked 

independently for both scores.  Inter-rater reliability (agreement) between nurse 

and pediatric resident using LIBSS and the ReSVinet severity scores will be 

assessed using Cohen’s Kappa and Intraclass correlation coefficiency (ICC). 

The agreement will be good for a kappa above 0.8 and moderate for a weighted 

kappa ranging between 0.61 to 0.80. 

 

2. Internal consistency of the parameters within each score using Cronbach alpha. 

Cronbach alpha >0.7 was pre-defined as being good.  

3.2.4.2. Validity 

 

 Validity was assessed in two categories  

1. Correlation of LIBSS and ResVinet scores whereby, a Pearson’s r correlation 

coefficient was calculated between the score of LIBSS and the score ResVinet 

to evaluate how both scores provide the same information of severity of 

respiratory distress when applied to the same patient in a similar condition.  

2. Criterion validity that is also known as a predictive validity relative to 

admission to hospital care and admission to high dependent care unit (HDU) 

or pediatric intensive care unit (PICU) based on the severity score of the 

patient was calculated using an area under the receiver operating curve 

(aROC).  
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  3.2.4.3. Severity of disease 

 

Severity of disease will be compared with risk factors using bivariate analysis and 

description of Odds Ratios using Chi-square. Multivariate logistical analysis with 

Adjusted Odds Ratios was performed to minimise for confounding. 

3.3. ETHICAL CONSIDERATIONS 

 

The research proposal was submitted and approved by the Research and Ethics 

Committees of the School of Medicine at the University of Rwanda, the local ethics 

and research committee of the University Teaching Hospital of Kigali, University 

Teaching Hospital of Butare, Rwanda Military Hospital, Ruhengeri referral Hospital 

and King Faisal Hospital (Appendix 12&12a). 

 

Ethical approval references:  Ref: NO237/CMHSIRB/2018, Ref: 

NO375/CMHSIRB/2018,    Ref: EC/CHUK/620/2018, Ref: 

1409/HDR/HRR/2018(RRH), Ref: RMH/IRB/008/2018, REF: 

CHUB/DG/SA/07/1399/2018  

 

  

For each eligible infant, the parents or authorized legal person were fully cognizant 

about the study and signed the informed consent written in Kinyarwanda, before 

being included in the study. Enrollment in the study was based on the consent given 

and patient confidentiality was observed. 

  



14 
 

CHAPTER 4: RESULTS 
 

                                        Figure 1:  Patient Recruitment in Our Study  

 

 

4.1. Recruitment  

 

A total of 110 eligible infants were recruited (Figure 1). Forty-seven infants were 

recruited at CHUK; however, for six of these the data collection by the nurse data-

collector was incomplete and inadequate despite training. This was one data-collector 

out of five data-collectors; the data most commonly omitted were the heart rate and 

respiratory rate. Therefore, these cases were removed and the data-collector ceased 

being a member of the data-collection team. At KFH, the only private facility 

recruitment site, only three patients were recruited. Two of these were excluded with 

incomplete data. Therefore, only one patient remained. This patient was therefore 

removed as it was deemed that recruitment was insufficient enough to give the nurse 

data-collectors adequate experience to become skilled at using the two respiratory 

distress scores. 
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Data quality:  

The questionnaires contained a total of 82 measurable variables. No variables 

contained any missing data points. 

4.2. Demographic characteristics of the participants    

 

Table 2: Demographic characteristics of the participants    

  Frequency 

(n= 100) 

 Mean   

Gender  

Male 

Female 

  

63(63%) 

37(37%)  

 

 

 

Mean age (days)      201. (SD ±114.73) 

Mean weight  6.6 (SD ± 2.43) 

Social Group (Ubedehe) 

High (3 & 4) 

Low (1 & 2) 

 

47 (47%) 

53(53%) 

 

 

 

Residence 

Urban 

Rural 

 

32 (32%) 

68(68%) 

 

 

 

Living sibling 

No 

Yes 

 

20 (20%) 

80(80%) 

 

 

 

Vaccination  

No 

Yes 

 

0 (0%) 

100 (100%) 

 

 

 

Maternal marital status  

Married  

Single, divorced, Widowed  

 

84(84%) 

16(16%) 

 

 

 

Maternal age 

Young (<25 years) 

Old (25years)  

 

32 (32%) 

68(68%) 

 

 

 

Maternal occupation  

Unemployed 

Manual labourer 

Professional 

 

19(19%) 

64(64%) 

17(17%) 

 

 

 

 

Maternal educational level 

High 

Low 

 

49(49%) 

51(51%) 

 

 

 

Diagnosis 

Pneumonia 

Bronchiolitis 

Other 

 

51(51%) 

36(36%) 

13(13%) 

 

 

 

 

Co-morbidities 

Malnutrition 

Prematurity 

HIV positive 

 

12(12%) 

5(5%) 

2(2%) 

 

 

 

 

Management 

Outpatient 

Pediatric ward 

HDU/PICU 

 

7(7%) 

65(65%) 

28(28%) 

 

 

 

 

Median length of stay (days)  6.5 (SD ±7.14) 

Mortality rate/ Died  

Yes  

No  

 

6 (6%) 

94(94%) 
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We retained in total 100 participants (Figure 1), 63% were male. Their mean age was 

201days (SD ± 114.73). Mean weight and length of hospital stay were6.6kg (SD ± 

2.43) and 6.5days (SD ±7.14) respectively (Table1). Our participants were diagnosed 

with pneumonia (51%), bronchiolitis (36%) and other infections (13 %). Survival rate 

was 94%. 

Management: Twenty-eight patients required HDU or PICU management, with only 

7% requiring outpatient management alone and were seen once (Table 2).  

 

4.3. Severity of respiratory disease  

 

Nurses undertook severity assessment with LIBSS and ReSVinet and found 33% and 

16% with severe disease respectively (Table 3).  

Table 3: Severity of Distress LIBSS and ReSVinet 

  Mild  Moderate  Severe  Inter-rater 

reliability (Kappa) 

LIBSS Residents 14 48 38  

 Nurses 13 54 33 0.900 (p<0.001) 

ReSVinet Residents 16 67 17  

 Nurses 16 68 16 0.899 (p<0.001) 

  

4.4. Treatment 

 

The majority of participants were treated with antibiotics (82%) and oxygen therapy 

(93%) (Table3). In infants with bronchiolitis, non-standard therapy such as adrenaline 

(47%) and salbutamol nebulisation (58%) and steroid (14%) were given. In patients 

with severe disease 5% required intubation and mechanical ventilation while 8% 

required CPAP (Table 4).  

 

Table 4: Treatment  
 Pneumonia  

(n=51) 

Bronchiolitis and 

others 

(n=36) 

Other 

(n=13) 

Antibiotic 51 (100%) 26 (72.2%) 5 (38,5%) 

Oxygen therapy 50 (98%) 35 (97.2%) 8 (61.5%) 

Salbutamol nebulisation  13 (25.5%) 21 (58.3%) 8 (61.5%) 

CPAP  5 (9.8%) 3 (8.3%) 0 (0.0%) 

Adrenaline nebulization 4 (7.8%) 17 (47%) 4 (30.8%) 

Steroid administration 3 (5.9%) 5 (13.9%) 4 (30.8%) 

Intubation and ventilation  1 (2%) 3 (8.3%) 1 (7.7%) 

 

Co-morbidities: 

 

Regarding co-morbidities, malnutrition (12%), and prematurity (5%) and HIV (2%) 

were identified (Table 2). 

 



17 
 

  

Table 5: Validity Results 

 LIBSS ReSVinet 

Validity statistics   

Convergent validity 

(LIBSS versus 

ReSVinet) 

Pearson’s correlation 

(resident) 

R=0.81 (p<0.001) 

 Pearson’s correlation 

(nurse) 

R=0.836 (p<0.001) 

Convergent validity 

(Score versus length of 

stay 

Pearson’s correlation 

(nurse) 

R= 0.461(p<0.001) R= 0.361(p<0.001) 

 Pearson’s correlation 

(resident) 

R= 0.484 (p<0.001) R= 0.374(p<0.001) 

Criterion Validity for 

Hospital admission 

aROC (nurse) 0.956 (CI: 0.876-1.0) 0.973 (CI: 0.943-1.0) 

 aROC (resident) 0.955 (CI : 0.873-1.00) 0.956 (CI: 0.916-0.997) 

Criterion Validity for 

HDU/PICU 

aROC (nurse) 0.956 (CI: 0.918 – 0.995) 

(p<0.001) 

0.880 (CI: 0.798 – 0.962) 

(p<0.001) 

 aROC (resident) 0.951 (CI: 0.911- 0.990) 

(p<0.001) 

0.872 (CI: 0.787- 0.957) 

(p<0.001) 

Criterion Validity for 

mortality 

aROC (nurse) 0.976 (CI: 0.947 – 1.0) 

(p<0.001) 

0.974 (CI: 0.944 -1.0) 

(p<0.001) 

 aROC (resident) 0.974 (CI: 0.944 – 1.0) 

(p<0.001) 

0.980 (CI: 0.954 – 1.0) 

(p<0.001) 

Length of hospital stay aROC (nurse) 0.718 (CI: 0.619– 0.818) 

(p<0.001) 

0.637 (CI: 0.531 – 0.747) 

(p<0.001) 

 aROC (resident) 0.722 (CI: 0.623 -0. 821) 

(p<0.001) 

0.639 (CI: 0.531 – 0.747) 

(p<0.001) 

Reliability statistics   

Internal reliability  Cronbach’s alpha 

(Nurse) 

0.831 0.850 

 Resident 0.823 0.848 

Inter-rater reliability  Intra-class correlation 

(Nurse to resident) 

0.985 (0.978- 0.990) 

(SD±16.741) (p<0.001) 

 

0.980 (0.971 - 0.987) 

(SD±6.899) 

(p<0.001) 

Inter-rater reliability  Kappa (Nurse to 

resident) 

0.900 (p<0.001) 0.899 (p<0.001) 

 

 

Interpreting Validity and Reliability statistics 

aROC: 0.50=no different than random (i.e. useless), 0.50-0.70 low; 0.70-0.90 

moderate, >0.90 high (David L. Streiner, Geofrrey R.Norman n.d.) 

Cronbach’s: <0.70 poor, >0.70 good (if <7 items), interpretation is dependent on 

number of parameters (David L. Streiner, Geofrrey R.Norman n.d.) 

Intra-class correlation (ICC): <0.75 poor to moderate, >0.75 is good, >0.9 is 

excellent (Portney & Watkins 2000; David L. Streiner, Geofrrey R.Norman n.d.). 

Kappa for reliability: <0 poor, 0–0.20 slight, 0.21–0.40 fair, 0.41–0.60 moderate, 

0.61–0.80 substantial, and 0.81–1 almost perfect (Landis & Koch 2019; Cicchetti 

1994). 

Pearson and SPR correlation: r, 0-0.19 very weak, 0.2-0.39 weak, 0.40-0.59 

moderate, 0.6-0.79 strong and 0.8-1 very strong correlation (Swinscow 2019). 
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Figure 2: aROC for criterion validity 
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4.5. Convergent validity  

 

The Pearson’s correlation between ResVinet and LIBSS for residents (R=0.815) and 

nurses (R=0.836) were both very strong  (Swinscow 2019) (Table 5 and Figure 3). 

The p-value of <0.001 for both these results confirmed that it was unlikely that these 

results occurred by chance. 

4.6. Criterion Validity 

 

Both LIBSS and ReSVinet performed highly for predicting mortality, hospital 

admission, and HDU/PICU admission (Table 5). The most important findings for 

criterion validity being that prediction of hospital admission by nurse undertaken 

LIBSS (aROC=0.956, CI: 0.918 – 0.995) and ReSVinet (0.973, CI: 0.943-1.0) that 

were both high (Figure 2). Both LIBSS and ReSVinet performed only moderately for 

predicting prolonged length of stay.   

4.6. RELIABILITY RESULTS  

4.6.1. Internal Reliability  

 

Internal consistency for both scores was good with marginally higher reliability 

amongst the data of the ReSVinet items (Table 6).  The scores share five items. All 

items revealed consistent reliability with no individual items leading to a large 

increase in the internal reliability (Cronbach’s) of either score (Table 6).  

 

Table 6: Internal Reliability (Internal consistency) of LIBSS & ReSVinet 

  LIBSS ReSVinet 

  NURSE RESIDENTS NURSE RESIDENTS 

LIBSS only Appearance 0.804 0.799 - - 

 Central capillary refill 

time 

0.820 0.810 - - 

 Heart rate 0.826 0.822   

 Oxygen requirement 0.809 0.796 - - 

 Urine output 0.804 0.801 - - 

Shared 

parameters 

Apnea 0.833 0.824 0.870 0.864 

 Feeding 0.804 0.789 0.810 0.817 

 General condition 0.810 0.808 0.823 0.812 

 Increased work of 

breathing (Respiratory 

difficulty in) 

0.809 0.801 0.811 0.808 

 Respiratory rate 0.831 0.821 0.812 0.810 

ReSVinet 

only 

Fever - - 0.844 0.843 

 Medical intervention - - 0.829 0.825 

 Overall Scale 

Cronbach 

0.831 0.823 0.850 0.848 
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4.6.2. Interrater Reliability  

The inter-rater agreement (inter-rater reliability) between residents and nurses was 

excellent for both LIBSS (ICC=0.985) and ReSVinet (ICC=0.980) (Table 5). ICC 

and Kappa both measure inter-rater reliability but with continuous and categorical 

data respectively. It is therefore not surprising that the Cohen’s kappa, for LIBSS 

(Kappa=0.900) and ReSVinet (Kappa=0.899) were almost perfect. 

4.7. Risk factors 

 

On reviewing the results of the validity and reliability testing LIBSS appeared to be 

performing better therefore the Nurse-LIBSS score was used to determine the severity 

of disease when assessing for risk factors. On univariate analysis we found three risk 

factors that were significantly associated with severe respiratory disease namely; 

maternal occupation (OR=4.47, CI: 1.0 to 20.9, p=0.049), malnutrition (OR= 3.34, 

CI: 1.0 to 11.5, p=0.047), and exclusive breastfeeding (OR= 0.21, CI: 0.049 to 0.90, 

p=0.024) (Table 7).  

 

On multivariate logistical exclusive breastfeeding remained significantly associated 

with lower odds of severe disease (AOR=0.068, CI: 0.006 to 0.726, p=0.026), 

(Table 7). 
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Table 7: Risks factors for severe disease or death 

Risks 

Factors  

 n=100 
Unadjusted Odds ratio 

(df=1) 


Adjusted Odds 

Ratio (AOR)*  

(df=1) 

Social Group Low 21/53 

(39.6%) 

OR=1.914 (CI: 0.813 to 

4.505) 

p=0.135

 

AOR=1.097 (CI: 

0.401 to 3.003) 

p=0.857

 

 High 12/47 

(25.5%) 

   

Marital 

status   

Married  28/84 

(33.3%) 

OR=0.909 (CI:.0.288 to2.872) 

p=0.871
F
  

NA 

 Divorced, 

single,  

Widow  

5/16 

(31.3%) 
  

Living 

children  

Yes 23/80 

(28.8%) 

OR= 2.478 (CI: 0.910 to 

6.746) 

p=0.071

 

AOR=1.782 (CI:0.601 

to 5.28) 

p=0.298

 

 No 10/20 

(50%) 
  

Maternal 

Education  

Low  19/51 

(37.3%) 

OR= 1.484 (CI: 0.641 to 

3.440) 

p=0.356

 

NA 

 High 14/49 

(28.6%) 
  

Maternal 

occupation 

Manual 

labour or 

unemployed 

31/83  OR=4,47 (0.958 to 20.877) 

p=0.049
 F

  

AOR=7.950 (CI: 

0.782  to 80.78) 

p=0.080

 

 Professional 2/17   

Malnutrition   Yes 7/12 

(58.3%) 

OR= 3.338 (CI: 0.970 to 

11.486) 

p=0.047

 

AOR=2.181 (CI:0.524 

to 9.07) 

p=0.080

 

 No 26/88 

(29.5%) 
  

History of 

Prematurity  

Yes 1/5 

(20%) 

OR=0.492 (CI: 0.053 to 

4.587) 

p=0.526
F
 

NA 

 No 32/95 

(33.7%) 
  

Parental 

Smoking  

Yes 3/11 

(27.3%) 

OR=0.738 (CI: 0.182 to 

2.984) 

p=0.668
F
 

NA 

 No 30/89 

(33.7%) 
  

Use of 

biomass fuel  

Yes 30/82 

(36.6%) 

OR= 2.885 (CI: 0.772 to 

10.782) 

p=0.104
F
  

AOR=2.827 (CI: 

0.564 to 14.1) 

p=0.206

 

 No 3/18 

(16.2 %) 
  

Exclusive 

breastfeeding 

Yes 27/91 

(29.7%) 

OR= 0.211 (CI: 0.0490 to 

0.906) 

p=0.024

 

AOR=0.068 (CI: 

0.006 to 0.726) 

p=0.026

 

 No 6/9 

(66.7%) 
  


CHI-squared’ 

F
Fisher’s Exact test; Multivariate analysis was undertaken on all variables with 

significance, of p<0.20 

 

  



22 
 

CHAPTER 5: DISCUSSION  
 

Study objective and key result related to this: This project aimed to assess the validity 

and reliability of two standardized respiratory severity distress scores (LIBSS and 

ResVinet) for infants (under 1-year-of-age) with respiratory illness. We found results 

with good validity and reliability in the selected population of Rwandan infants with 

acute respiratory illness presenting to tertiary level hospitals.  

5.1. Why use LIBSS and/or ReSVinet 

 

In our evidence appraisal, we identified two scores LIBSS and ReSVinet which are 

both bronchiolitis specific. However, they were chosen over other scores as they do 

not include symptomology that would be limited to bronchiolitis (e.g. wheeze).  

LIBSS has ten parameters and ResVinet has seven parameters. Apart from the five 

shared parameters (Table 6), LIBSS also includes; general appearance, central 

capillary refill time (CRT), heart rate, oxygen saturation and urinary output. ResVinet 

includes fever and medical intervention that are not included in LIBSS (Table 6 and 

Appendix 5,5a&5b).  

 

We identified also two scores used for respiratory illness in the resource-limited 

setting. Respiratory index of Severity in Children (RISC-Malawi) score developed in 

Malawi (Hooli, Colbourn, Lufesi, Costello, Nambiar, Thammasitboon, Makwenda, 

Mwansambo, Mccollum, et al. 2016) and the Modified-RISC score developed in 

Kenya(Emukule et al. 2014). RISC score includes both “risk” items (e.g. poor 

nutrition) and “protective factors” (e.g. history of night sweats) which are more likely 

to be found in chronic illness rather than acute illness.  RISC and M-RISC includes 

items such as Malaria, HIV and nutrition status which are not included in LIBSS or 

ReSVinet.  Both scores were developed to predict mortality of hospitalized under five 

children with pneumonia and had a good C-statistics values of 0.852 and 0.79 

respectively(Emukule et al. 2014; Hooli, Colbourn, Lufesi, Costello, Nambiar, 

Thammasitboon, Makwenda, Mwansambo, Mccollum, et al. 2016).  

 

These scores were validated in older children RISC (0-24 months) and M-RISC (0 -64 

months) of age. Burden of disease and outcomes are worse the younger a child as 

their immunity is weaker and they have narrowed airways(Simon et al. 2015). 

However, they didn’t evaluate reliability and they deviate from our main research 

question which aims to categorize severity of distress and thereafter in combination 

with clinical assessment help in making decision of patient admission and 

identification of patient requiring HDU or PICU admission.  Therefore, they were not 

chosen for our study.   

 

5.2. SEVERITY OF DISEASE  

 

ReSVinet identified fewer infants as having severe disease compared to LIBSS, while 

both scores had almost similar patients categorized to have mild disease. However, 

one patient classified as having moderate disease by ResVinet required intubation, 

mechanical ventilation and was admitted to PICU, showing a possible limited 

capacity of ResVinet to identify severe disease. The majority of our patients presented 

in moderate and severe respiratory distress which is probably related to our choice of 
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study sites which were referral hospitals and commonly receive patients with severe 

disease transferred from other healthcare facilities.  
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5.3. Treatments 

 

 Many children with bronchiolitis received non-evidence-based treatments, namely 

adrenaline (47%), salbutamol (58%), steroids (14%), and antibiotics (72%) which are 

not only costly for families but are clinically ineffective. Infants who had pneumonia, 

the most common cause of death related to respiratory infection in sub-Saharan 

Africa, received antibiotics and oxygen therapy which are the recommended 

treatments. 

 

5.4. VALIDITY:  

5.4.1. Face and content validity  

Face and content validity were not assessed in this study as it had already been 

undertaken in other studies during the development process. During the development 

process LIBSS was evaluated for content validity by HCPs who rated each 

domain/item on a 1-4 Likert scale for clinical relevance(Miert 2015a). ReSVinet face 

validity was assessed by 90 pediatricians, where the proposed score was submitted to 

those pediatricians for evaluation from outpatient, hospital care, and pediatric critical 

setting from the Galician Pediatric Research Network (REGALIP) and From the Five 

Research group; they agreed on the easy of recording and value of the parameter 

(Justicia-Grande et al. 2016).  

 

Construct validity 

 

Validity is a question of whether a scale measures what it is intended to measure 

(David L. Streiner, Geofrrey R.Norman n.d.). This was measured using criterion and 

convergent validity.  

 

5.4.2. Criterion validity 

 

Criterion validity can be measured using an area under the receiver operator curve 

(aROC, Figure 2) where an aROC: 0.50=no different than random (i.e. useless), 0.50-

0.70 low; 0.70-0.90 moderate, >0.90 is deemed as high  (David L. Streiner, Geofrrey 

R.Norman n.d.). 

 

5.4.2.1. Admission Prediction 

 

By comparing patients’ severity scores and decision to admit or not, we found high 

aROC for both scores demonstrating how good these scores were at identifying 

need for hospital admission.  Therefore they are likely to be highly useful when 

used in conjunction with HCP clinical assessment. This is important as it responds 

to our research question which aims to clarify if the clinical score can be used to 

assist decision making between children who need admission to hospital or not. 

Caserta et al reported a high aROC 0.96 (P<0.001) regarding prediction of 

hospitalization aROC (Caserta et al. 2017) while Destino et al reported lower and 

poor aROC for admission prediction using CHWRS 0.68(P<0.001) and RDAI 

scores 0,51(P<0.001)  (Destino et al. 2012).   
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However, it is important to note that our population of outpatient managed cases 

was only small (n=7), probably reflecting the hospitals where assessment was 

undertaken. Therefore, further assessment at a district hospital and health centre 

level would be beneficial.  

 

5.4.2.2. HDU/PICU Admission prediction 

 

Once the decision to admit an infant is made, it is also clinically helpful to identify 

infants who are at an increased risk of needing high dependency unit (HDU) or 

intensive care unit (ICU) care. HDU and PICU are often needed in severe disease 

to optimize respiratory and medical support hence reduce the morbidity and 

mortality associated with respiratory infections especially in sub-Saharan 

Africa(Rudan et al. 2008), however HDU/PICU care is expensive and labor 

intensive therefore identifying the right patients for this level of care is important. 

Both LIBSS and ReSVinet had high aROC as predictive capacity for admission in 

HDU/PICU that involves mainly infant with severe disease(Justicia-Grande et al. 

2016; Miert 2015b).  

Rivas-Juesas et al, using ESBA and WD scores to predict severe disease in infant 

with bronchiolitis in 2018 reported a moderate aROC 0.82(P<0.001) and 0.79 

(P<0.001)   for prediction of severe disease  (Appendix 2) (Rivas-Juesas et al. 

2018).  

 
5.4.2.3. Mortality prediction 

In terms of prediction of mortality, we found high aROC curve to predict 

mortality.  Those results were stronger to the both RISC and M-RISC that showed 

a C-Statistic of (aROC) values of 0.852 and 0.79 respectively(Hooli, Colbourn, 

Lufesi, Costello, Nambiar, Thammasitboon, Makwenda, Mwansambo, McCollum, 

et al. 2016; Emukule et al. 2014). However, our sample size was small and few 

children dies therefore, further study are needed to confirm this superiority.   

 

5.4.2.4. Length of stay prediction 

 

We used LIBSS and ReSVinet scores to see if they were able to assess short 

(below median) or long (above median) length of stay (LOS). The aROC for LOS 

was moderate and low, therefore both scores have limited capability to estimate or 

predict the LOS in these hospitalized infants (Figure 6.). 

 

5.5. Convergent validity 

 

As part of construct validity, we aimed to evaluate the convergent validity of both 

scores, to assess whether the severity scores are convergent. We found that the 

correlation of both nurses and residents using LIBSS and ResVinet had very strong 

correlation with high Pearson correlation coefficients, which reflect the scores’ ability 
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to give similar results. However, the results’ correlation of the scores with length of 

hospital stay was weaker than the convergent validity of GRSS and length of hospital 

stay that had a moderate Pearson correlation coefficient r=0.586 (P<0.001) reported 

by Caserta et al(Caserta et al. 2017).  Balaguer et al compared the BROSJOD score 

with Woods down score and found a positive and moderate Kendall’s Tau coefficient 

of 0.66. 

 

In respect to the differences in “severity of disease” noted by each score, the 

observation that the scores were well convergent suggests that the cut-off value for 

“severe” for either, or both, of LIBSS and ReSVinet are incorrect and further research 

may be required to better identify cut-off values for this setting. 

 

  

5.6. Cross cultural validity  

 

With reference to our literature search (Appendix 2) and exception of RISC and M-

RISC, all of the scores were assessed, developed and validated in High-Income 

Countries (HICs). None of the scores have been assessed for cross-cultural validity 

which is a potential limitation to use in the resource-limited setting, due to language 

considerations, and the clinical skills and educational level of the HCPs undertaking 

the scoring. To overcome such challenge, we undertook translation in Kinyarwanda 

and nurses and resident who assessed patients and collected data were trained before 

participating in the study. (More details on RISC and M-RISC) 

 

5.7. Translation  

 

LIBSS and ReSVinet were translated into the local language, Kinyarwanda. 

Translating those scores in Kinyarwanda was an obligatory and a preliminary step in 

this project so that nurses who had a limited knowledge in English were able to 

understand each item of the score and categorize each patient correctly according to 

their findings. It is obvious that this was the cornerstone of getting good reliability 

and validity between nurses and pediatric residents who were expected to have 

advanced knowledge in interpretation of the respiratory terminology used in these 

scores and had better clinical assessment skills. Therefore, we hope that those 

translated scores will continue to be helpful in further implementation of these scores 

in the Rwandan Population.   LIBSS and ResVinet were translated into Kinyarwanda 

by the principal investigator (PI) and then back-translated for accuracy by a native-

Kinyarwanda speaking pediatric resident (Appendix 5,5a&5b) and discrepancies were 

reviewed with a third native-Kinyarwanda speaking pediatric resident for consensus. 
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5.7. Reliability  

5.7.1. Inter-rater reliability 

 

Inter-rater reliability is important as any tool should reliably give the same score 

irrespective of the professional using it. This is vital for both clinical use and research. 

In our study, we aimed to determine the inter-rater reliability of LIBSS and ResVinet 

when used by nurses and residents. We found almost perfect weighted kappa values 

and excellent intra-class correlation coefficiency for both scores which implies that 

our scores produce the same information when applies by both nurses and Pediatric 

residents on the same patient. Comparing to previous literature, five of the scores in   

our review table (Appendix 2) had inter-rater reliability performed with fluctuant 

levels of reliability whereby CHWRS, Tal and modified Tal scores had substantial 

weighted kappa of 0.73, 0.72 and 0.70 respectively (Diana M Duarte-Dorado et al. 

2013; McCallum et al. 2013b). However, Balaguer et al using BRASJOD had 

excellent an ICC of 0.96 at admission which was similar to our findings(Balaguer et 

al. 2016). 

  

 

In addition, our findings regarding LIBSS were in contrast to LIBSS initial UK 

validation population which provided a moderate kappa of 0.62.  Looking at the Intra-

class correlation coefficiency findings, our results had narrowed confidence intervals 

and were superior to the Initial LIBSS validation ICC that was good at 0.83 and 0.84 

respectively (Miert 2015a). Our findings suggest that nurses involved in our study 

performed well, producing almost the same results as pediatric residents. The use of 

qualified nurses working in tertiary hospitals could also be a secondary explanation. 

However, we don’t have a real explanation of this superiority to the initial validation 

results. This implies that with training and familiarization with those scores, nurse 

working in health centers and district hospital can perform better in the assessment 

infant with respiratory distress, which warrants further validation at those levels.  
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5.7.2. Internal Reliability  

 

For internal reliability, we aimed to determine the internal consistency of the data for 

both scores when used by nurses or residents. We found a good overall Cronbach for 

both scores when employed by nurses or residents. Those findings are superior to the 

initial internal reliability of ResVinet that had acceptable Cronbach alpha of 0.7 

obtained in Spain(Justicia-Grande et al. 2016). However, the initial validation of 

LIBSS in England didn’t evaluate internal validity (Miert 2015a).  

 

Comparing our findings with articles included in our appraisal table ( Appendix 2), 

Balaguer et al employing BRASJOD score had also an acceptable Cronbach of 0.77 

and MCallum et al assessed Tal and Modified Tal had questionable Cronbach of 0.6 

for Tal and 0.66 for M-Tal (Diana M. Duarte-Dorado et al. 2013). However, Rivas-

Juesas et al reported a good Cronbach’s alpha of 0.83 that was similar to our findings 

by assessing ESBA score validity(Rivas-Juesas et al. 2018). 

 

 

5.8. General Comparison of ReSVinet versus LIBSS 

 

Both scores performed well in our study with good validity and inter-rater reliability. 

Therefore there is little to differentiate between the scores. Our study found that 

LIBSS identified more cases of severe disease than ResVinet which can help to 

optimize medical care to those specific patients and therefore improve their outcome. 

In addition LIBSS demonstrated higher predictive capability regarding prediction of 

admission to HDU and PICU and also to the prediction of length of hospital stay with 

higher area under receiver operating curve compared to ResVinet. Hence, LIBSS 

might be the preferred score for use in the Rwandan population with acute respiratory 

infections.  

 

Scores not only give a quantitative assessment of disease but they may also act as an 

“aide-memoire” for better clinical care. For example LIBSS including urine output 

may not only quantify disease but guide the HCP to act on the problem at hand.  

 

5.9. Responsiveness 

 

In this study it was not feasible to undertake repeated assessments using the LIBSS or 

ReSVinet scores. Therefore, responsiveness is not assessed. Testing responsiveness 

could have allowed us to monitor progress in hospital as deterioration or 

improvement. However, in most cases responsiveness is tested to assess the response 

to a medical intervention which was not our study design.  
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5.10. Ease of Use  

 

No formal assessment of ease of use was undertaken. The general perception from the 

investigators and data-collectors was that LIBSS was simpler to use. Despite having 

more parameters (ten versus seven), the parameters are more straightforward whereas 

ResVinet that had longer questions and parameter descriptions (Appendix.5, 5a&5b). 

However, it is important to note that one data-collector did not complete the HR and 

RR in the LIBSS tool and this resulted in cases being excluded. Therefore the 

length/complexity of the parameter is not necessarily a good indicator of ease of use. 

Training is an important part of using a clinical assessment tool and these needs to be 

considered by any department wanting to use these resources. 

 

5.11. Who can use these scores?  

 

The finding of the study showed that nurses are able to use the two scores and get 

reliable and valid results; however, the nurses involved our study were experienced 

and qualified working in referral center which put them in position of having 

advanced knowledge to those one in district hospitals. In addition, they were trained 

for 2 days prior data collection to all study sites.  Therefore, we assume that those 

scores can be used by experienced health care providers such as nurses and medical 

doctors working in health centers and hospitals.  However, most of Nurse and doctors 

who are not familiar with treating children will require training before employing 

these scores. In addition, LIBSS has more parameters containing age dependant vital 

sign which are straightforward to collect, compared to ReSVinet that has some longer 

more complicated items.  

 

 

5.12. Importance of the Findings 

 

The findings of this study are important to the Rwandan health system where our 

health care facilities have limited resources and HCPs have to take wise decisions of 

patient who need admission or not based on the severity of disease. The ability of 

these scores to identify infants at increased risk for clinical deterioration when used in 

conjunction with health care provider clinical assessment will allow timely medical 

care and optimized respiratory support to infants and therefore improve their survival 

and well being. In addition, these severity scores can help to match the challenge of 

respiratory infections associated mortality in under-five that remain high despite 

implementation of IMCI and Other WHO healthy Polices and Interventions (WHO 

2013).  

 

It also matches well with the third sustainable development goal that aims to ensure 

healthy lives and promote well-being for all, at all ages (World Health Statistics 2017 

2017). Respiratory infections are the leading cause of under-five years’ mortality 

specifically in sub-Saharan Africa and Asia where Rwanda is located (Rudan et al. 

2008)  
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5.12. Strengths and Limitations 

 

5.12.1. Strengths of this study 

 

This study was conducted in a referral hospital by qualified nurses and pediatric 

residents and we met the minimum sample size. Our participants were randomly 

selected in a consecutive fashion and all patients were assessed by nurses and 

Resident using both scores (LIBSS and ReSVinet).   Moreover, the methodology of 

our study is straightforward to allow replication in the further validation.    
 

5.12.2. Limitations  

 

This study had various limitations; the first challenge was the recruitment of 

participants to meet the minimum sample size. Considering the four initial study sites, 

only one site CHUK was having a dynamic recruitment in the first 3 months of data 

collection where we had only 40% participants to meet the required number. There 

were two issues: one was few infants that were presenting with breathing difficulties 

and respiratory infection and the second was the high workload of nurses that made 

them busy and therefore missing potential participants.  We requested an amendment 

to include the fifth study sites which is located in the north Province near the 

Volcanoes National parks that has many infants who present with acute respiratory 

infections that helped us to complete the sample size. We also had a small number of 

patients who required intubation and mechanical ventilation; we suspect that a limited 

number of PICU beds in respective study sites could have affected clinician decisions 

about intubation and PICU admission. On the other hand, we realized that the lack of 

fund to hire full time nurses to collect data impacted negatively the participants’ 

recruitment especially at the three study sites namely, KFH, RMH and CHUB. Lastly, 

the deadline of the MMed thesis submission to the University of Rwanda limited us to 

keep collecting data to increase our participants and increase the power of the study.   

 

OPD patients; We don’t have any mechanism to know if they were re-admitted or 

admitted elsewhere because we only saw once our patients at outpatient care or 

pediatric emergency unit.  

CHAPTER6: CONCLUSION AND RECOMMENDATIONS 

 

6.1. Conclusion 

 

Both LIBSS and ResVinet demonstrate good validity and reliability results; however 

LIBSS proved to identify more severe disease that needed timely and advanced 

medical care.  

6.2. Clinical relevance of the findings (impact) 

 

Respiratory infections are the leading cause of under five years’ mortality and 

mortality. Despite efforts of WHO via immunization and IMCI Integrated 

management of childhood illness there have been suboptimal results on respiratory 

diseases(WHO 2013). We found that in Rwanda, the provision of national health 

insurance has facilitated the population to consult health care facilities. Once  

presented to health care institution, identification of infant with severe disease that are 

at increased risk for deterioration can be accurately identified using these scores and 
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clinical assessment to allow a early and adequate medical treatment and respiratory 

support,  therefore, tackle under five mortality associated with respiratory diseases. In 

addition, these scores will help decide who needs admission or not to use 

appropriately the national limited resources.  
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6.3. Recommendations 

 

6.3.1. Recommendations for Tertiary Hospitals in Rwanda  

 

 Regular training on Nurses and Doctors treating Children on Pediatric 

advanced Life Support (PALS).  

 Use LIBSS and/or ReSVinet Scores in conjunction with clinical assessment to 

categorize children severity of distress and take timely and appropriate 

medical decisions.  

 Ensure sufficient and proper functioning CPAP and ventilator Machine for 

Every child Transferred for Specialized Respiratory Support. 

 Have appropriate numbers of   trained HCPs to take care of Children.  (Nurses 

and Pediatrician) 

 

6.3.2. Recommendations for the Ministry of health  

 

 Regular training of community health workers and health care providers on 

early Recognition of sign of respiratory distress and acute Respiratory 

infection for timely transfer and treatment.   

  Avail Infrastructures and Train required medical staffs for Pediatric Intensive 

Care Units in All Tertiary Hospitals in Rwanda.  

 

 Fund future research “VALIDATION STUDY OF TWO STANDARDISED 

RESPIRATORY SEVERITY SCORES (LIBSS AND RESVINET) IN 

INFANTS PRESENTING TO HEALTH CENTERS AND DISTRICT 

HOSPITALS”.  

 Strengthen the community health coverage for All Rwandan   

 

 Strengthens the culture of Breastfeeding among Childbearing age.  

  

6.4. Future research 

 

These scores have to undergo another validation at the level of district hospital level 

and be conducted on larger participants’ number before we start using them with 

general practitioner clinical assessment and to decide which patients are increased risk 

of morbidity and mortality for earlier transfer for respiratory support optimization at 

the level of tertiary hospitals.  
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APPENDICES 

Appendix 1: Literature search strategy 

Table 1: Search terms (MeSH terms in italics) 

 (Bronchiolitis, viral OR bronchiolitis) 

AND (Severity of illness index OR severity score OR score OR Decision 

Support Techniques OR clinical score OR scale OR tool OR screen 

OR assessment) 

AND (Validation OR validity OR reliability OR responsiveness OR kappa 

OR Cronbach OR receiver operator characteristic curve OR 

prognosis OR diagnosis OR hospitalization) 

NOT (Interleukin OR genetic* OR surfactant OR croup OR physiotherapy 

OR physical therapy OR Lactate dehydrogenase OR caspase OR 

neutrophil OR hypertonic OR saline OR glucocorticoids OR steroids 

OR tobacco OR viral load OR ultrasound OR ultrasonography) 

LIMITS English language  

Human subjects 

Infant (birth to 23 months) 

Inclusion 

Criteria 

Scoring system allowing objective categorization of infants with 

acute respiratory infection  

Studies with a sample size >100                                                                                 

Studies assessing a scoring system need for hospitalization (all study 

sizes) 

Exclusion 

criteria 

Scores designed and described for clinical trials (i.e. not validated 

and rather used to measure effectiveness of clinical interventions) 

Scores validated in assessing respiratory disease in the intensive-care 

unit.   

Studies using biomarkers and/or surrogate marker in comparison to a 

clinical score. 

Retrospective only studies (mixed retrospective/prospective 

included) 

Studies which only looked at clinical features likely to predict 

hospitalization and didn’t validate these as a scoring system 

Search 

date: 

28
th

 November 2017 
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Appendix2: Evidence Summary Table 
 

Author, 

date, 

citation, 

country 

(Economy) 

Study type 

  

Study group 

(Population and 

comparison) 

Inclusion/exclusion 

criteria 

Parameters used in 

the score 

Outcome 

measure 

Key Results Appraisal comments 

BROSJOD 

score 

(Balaguer 

et al. 

2016),  

Balaguer et 

al 

Spain,  

2017 

Prospective, 

observational 

study. 

 

Two-

independent 

physicians at 

admission, 

24 and 48 

hours.  

Children <2 years 

(n=112).  

Mean age = 52.5 

days  

 

SPR=18.7 

 

 

Bronchiolitis specific 

6 parameters: 

Wheezes; Indrawing; 

Air-entry; Sa02; RR; 

HR 

Construct 

(convergent) 

validity:  

Correlation of BROSJOD score and 

WD score: KTC at admission=0.66, 

KTC 24hrs=0.62 48hrs=0.63 (p<0.01) 

Good: 

Data was collected at 

ED 

And 24hrs & 48hrs 

after admission 

Comprehensive 

assessment of validity 

and reliability 

Bad:  

Subjectivity in 

assessment score 

variables. 

 

Criterion 

validity  

 

Correlation with expert: Kappa at 

admission=0.84 (almost perfect), 

24hrs=0.80 (substantial), 48hrs=0.84 

(almost perfect) 

Criterion 

(predictive) 

validity 

aROC with expert opinion: At 

admission=0.80 (moderate), at 

24hrs=0.92 (high) , at 48hrs=0.93 

(high) 

Internal 

consistency: 

 

Cronbach’s alpha at admission=0.77 

(good), at 24h=0.65 (questionable), at 

48hrs=0.68 (questionable) 

Inter-rater 

reliability 

 

ICC at admission=0.96 (excellent), 

24hrs=0.77  (good),, 48 hr=0.94  

(excellent), 

Score not 

assessed for 

Scale-development, content validity, 

responsiveness; cross-cultural validity; 

usability 

GRSS 

score 

(Caserta et 

al. 2017) 

Caserta et 

al 

USA,  

2017 

 

Prospective 

cohort study  

Infants under <10 

months (n=139) 

Mix of inpatient 

and outpatient 

 

SPR=15.4 

Bronchiolitis specific 

9 parameters: 

General appearance;  

Wheezing; 

Rales/Rhonchi;  

Retractions; 

Cyanosis; 

Lethargy, 

Poor air movement;  

RR; Sa02 

Construct 

(convergent) 

validity 

Pearson correlation coefficient between 

the GRSS and LOS was 0.586 

(moderate) (p<0.001) 

Good: 

In and outpatient case 

Factor analysis to 

calculate scores 

Bad: 

Severity score not 

predicting outcome  

Only developed for 

RSV infection  

Construct 

validity 

Factor analysis – factors compared to 

hospitalization 

Criterion 

(predictive) 

validity 

aROC 0.961 (high) for hospitalization 

Score not 

assessed for  

Scale-development, cross-cultural 

validity; reliability; responsiveness; 

usability 

LIBBS 

score (van 

Miert et al. 

2014; 

Miert 

2015a), 

Van Miert 

et a 

UK,  

2015 

 

Prospective 

study  

 

PhD thesis. 

Chapter 9 of 

PhD thesis 

reviewed 

Construct validating 

(n=128) 

SPR=14.2 

 

<3 months (n=68) 

3-12 months (n=60) 

 

Total study 

included >1100 

participants for full 

development and 

validation 

Bronchiolitis specific 

9 parameters: 

General condition;  

Apnea;  

Increased work of 

breathing;  

Sa02;  

RR; HR; Feeding;  

Urine output; CRT  

Scale 

development 

Items identified from systematic review 

and stakeholder consultation. Focus 

group of parents (n=9) HCPs (n=18). 

Parent Interviews (n=16). Delphi 

Survey of HCPs (n=195). Cognitive 

Interviews HCPs (n=16) 

Good: 

This tool showed a 

good validity and 

reliability especially 

for patient with mild 

and moderate 

bronchiolitis  

Two different scores 

for different ages to 

take into account for 

physiological 

differences 

 

Bad: 

Two different scores 

for different age 

groups making 

implementation more 

challenging. 

Only assessed for 

children up to 12 

months. 

 

 

Content 

validity 

HCPs rated each domain/item on a 1-4 

Likert scale for clinical relevance and to 

identify redundant domains/items. 

Construct 

validity 

(n=128) 

Exact weighted agreement Kappa=0.89 

(substantial) 

Criterion 

validity:  

(n=123) 

Comparison with expert opinion: exact 

weighted agreement Kappa=0.78 

(substantial) 

Face validity Assessed by steering group and HCPs 

groups  

Inter-rater 

reliability 

(n=128) 

 

Weighted Kappa 0.61 (substantial) 

ICC: 0.83 (good) and 0.84 (good) at 

repeated time-points 

Test re-test reliability 0.92 (excellent) 

and 0.93 (excellent) for separate raters 

Usability HCPS rated items on ease of 

administration, interpretation, layout 

and timeliness, 

Score not 

assessed for 

Responsiveness, cross-cultural validity 

(research ongoing) 

Tal and M-

Tal scores 

(McCallum 

et al. 

2013a),  

MCallum 

et al 

Australia,  

2013 

Prospective 

cohort study 

Median age 5.4 

months (IQR: 2.9–

10.4) 

(n=115) 

SPR = 28.8 

 

Bronchiolitis specific 

4 parameters: RR; 

Accessory muscle 

use; Wheezing; 

Cyanosis; 

M-Tal replaces 

cyanosis with Sa02 

Criterion 

(predictive) 

validity 

Prediction of O2 requirement, aROC: 

Tal=0.69 (low); M-Tal=0.75 (moderate) 

Good: 

Those scores showed a 

good reliability.  

Bad:  

Limited prediction of 

oxygen requirement 

Inter-rater 

reliability 

Weighted kappa: Tal=0.72 

(substantial); M-Tal=0.70 (substantial) 

Internal 

consistency 

Cronbach alpha: Tal=0.66 (moderate); 

M-Tal= 0.70 (good) 

Score not 

assessed for 

Scale development, responsiveness; 

construct, content and cross-cultural 

validity, usability  

RDAI & 

CHWRS 

Prospective 

cohort study 

Infants < 1 year 

(n=195) 

CHWRS: 10 

parameters: Breath 

Construct 

(convergent) 

Correlation of each score versus LOS, 

SRC for RDAI r=0.04 (very weak, 

Good:  

Clear consort figure 
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scores 

(Destino et 

al. 2012), 

Destino et 

al 

USA,  

2012 

 

SPR=19.5 

sounds;  

Dyspnea;  

Retraction; RR; HR 

Oxygen Need; 

Activity appearance; 

Cough 

ability/secretion; 

Chest x-ray/lung 

sound  

Surgical status  

RDAI 7 

parameters: 

Wheezing; 

expiration, 

inspiration, location.  

Retractions; 

suprasternal, 

intercostals, 

subcostal &  

RR 

validity p=0.71) or CHWRS r=0.05 (very weak, 

p=0.61).  

describing patient flow 

Bad: 

Poor construct validity 

Poor RDAI reliability 

CHWRS requires 

CXR which is 

normally not required 

with bronchiolitis and 

frequently not 

available in LICs. 

Used non-therapeutic 

interventions to assess 

responsiveness (e.g. 

bronchodilators) 

Criterion 

(predictive) 

validity 

aROC for hospital admission: 

CHWRS=0.68 (low) & RDAI=0.51 

(useless) (no cutoff agreed as no 

prediction of admission)  

Item analysis MLR of individual parameters versus 

hospital admission using.  

CHWRS: No score had significant 

association with admission (except 

oxygen requirement which is obvious) 

RDAI: Subcostal retractions 

significantly associated with admission 

(OR 2.67, CI:1.41-5.05). 

Inter-rater 

reliability 

ICC for CHWRS=0.73 (moderate) and 

RDAI=0.39 (poor). 

Responsiveness  Short term (15 minutes). mild 

correlation between the change in the 

CHWRS and RACS after an 

intervention (r = 0.39, weak, p=0.04). 

Score not 

assessed for 

Scale development, content and cross-

cultural validity; usability 

ESBA 

(Rivas-

Juesas et 

al. 2018),  

Rivas-

Juesa et al,  

Spain,  

2018 

Multi-center 

(n=5) 

prospective 

cohort study 

Infants < 1 year 

(n=201) 

Median age 2.3 

months 

 

SPR=33.5 

ESBA 6 parameters 

Wheezing; 

Crackles; 

Exertion;  

Inspiratory/expiration 

ratio;  

RR; HR 

WD 5 parameters 

Sa02 (or cyanosis); 

Inspiratory breath 

sounds; Accessory 

muscle use; 

expiratory wheezing; 

cerebral function 

Construct 

validity 

 

 

Correlation of ESBA with WD score. 

Weighted kappa: −0.17 (poor) 

Good 

Used McConnochie 

criteria modified by 

age for diagnosis 

Comparison with WD 

score 

“severe disease” was 

well described 

Internal consistency 

(Cronbach’s=0.83), 

Inter-rater 

(Kappa=0.682) and 

test-retest (Kappa 

0.93) reliability 

assessed in a separate 

paper with <100 

subjects (n=75) 

(Ramos Fernández et 

al. 2014) 

Bad 

Premature infants (<35 

weeks of gestation) 

were excluded 

 

Criterion 

validity  

 

Estimation of the Youden index (J) and 

optimum cut-off points performed. J= 

0.63 (moderate) 

Criterion 

(predictive) 

validity 

aROC for “severe disease”: 

ESBA=0.82 (moderate), WD=0.79 

(moderate). 

Severe disease  

SEBA: PPV=21.6%, NPV=98.7%. 

WD: PPV=12.4%, NPV=45.2%. 

Score not 

assessed for 

Scale development, content and cross-

cultural validity; usability 

aROC: area under receiver operating curve; BROSJOD: Bronchiolitis Score of Sant Joan de Deu; CCC: concordance correlation coefficient; CHWRS: 

Children’s Hospital of Wisconsin Respiratory Score; CRT: Capillary Refil Time; CXR: Chest radiograph; ESBA: Acute Bronchiolitis Severity Scale 

(Escala de Severidad de la Bronquiolitis Aguda); GRSS: Global Respiratory Severity Score for Respiratory Syncytial Virus Infection in Infants; HCPs: 

Healthcare professionals; ICC: Intraclass correlation coefficient; KTC=Kendall’s tau coefiicient; LIBSS: Liverpool Bronchiolitis Severity Score; LoS: 

Length of Stay; M-WCAS: modified wood clinical asthma score; MLR: Multivariate logistical regression; NPV: Negative predictive value; PPV: Postive 

predictive value; RACS: Respiratory Assessment Change Score; RDAI: Respiratory Distress Assessment Instrument; RST: Risk score tool in comparison; 

SRC: Spearmans’ rank correlation; SPR: Subject to Domain Ratio; WD: Wood Downes Score;  
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Appendix 3: Study specific Data collection tool 

 

Data collection tool of the study on “**” 

Contact person: Boniface…… 

Date/time of data collection:.../……/201…    …….h……min 

 

Patient Identification  

Unique Patient 

Identifier 

Gender:      

Current Weight: 

Height 

Age   

………………………………………………. 

M  ☐     F  ☐     unknown☐ 

       Kg 

       Cm 

--/---/---- 

Arrival  

Hospital 

Date of arrival at 

Hospital  

Time of arrival:  

Daytime/Nighttime 

Day of arrival:  

CHUK ☐  CHUB☐  KFH☐ RMH☐   

…../……./201.. 

……h…… 

Daytime ☐         Night ☐ 

M ☐ T☐   W☐  Th ☐    F ☐    S ☐   Su ☐ 

Background details  

Ubudehe category    1 ☐    2 ☐    3 ☐     4 ☐      unknown ☐ 

Marital status of 

mother 
Single ☐ Married ☐ Divorced ☐  widowed  ☐ 

Number of living 

children 
0 ☐1-2☐ 3-4 ☐5+ ☐ 

Residence Urban ☐Rural ☐ 

Maternal age 15-19 ☐ 20-24 ☐ 25-29 ☐ 30-34  ☐ 35-39 ☐ 40-44 ☐ 45-49  ☐ 

Paternal age 15-19 ☐ 20-24 ☐ 25-29 ☐ 30-34  ☐ 35-39 ☐ 40-44 ☐ 45-49  ☐ 

Maternal education No education  ☐ Primary ☐ Secondary ☐ Higher  ☐ 

Paternal education No education  ☐ Primary ☐ Secondary ☐ Higher  ☐ 

Maternal 

occupation status 
Unemployed ☐ manual labourer ☐ professional ☐ 

Paternal 

occupation status 
Unemployed ☐ manual labourer ☐ professional ☐ 

Parental Smoking Yes ☐     No ☐      

Use of biomass 

fuel 
Yes ☐      No ☐      

Vaccination   Yes ☐     No☐, which ones received: 

…………………………………………………………………………………………………

…. 
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…………………………………………………………………………………………………

…………….. 

Exclusively 

breastfeed  
 YES☐      NO ☐      if yes till 6 months or age less than 6 months. 

 

Treatment 

provided  

 

  Adrenaline 

nebulisation  
Yes ☐ No ☐ DNA ☐             

  Salbutamol 

nebulisation  
Yes ☐ No ☐ DNA ☐      

  Steroid 

administration 
Yes ☐ No ☐ DNA ☐             

 Antibiotic  Yes ☐ No ☐ DNA ☐             

Oxygen therapy Yes ☐ No ☐ DNA ☐             

CPAP Yes ☐ No ☐ DNA ☐             

  Intubation and 

ventilation  
Yes ☐ No ☐ DNA ☐             

  Other  

 Data collector 

personnel   

 

 Nurse   Yes ☐ No ☐               

 Pediatric resident         Yes ☐ No ☐         

Possible 

comorbidities  

 

Malnutrition  

Known asthmatic   

History of 

prematurity  

 

HIV status   

 

Patient ReSVinet score: Nurse Total: 

Resident/doctor Total:  

Patient LBSS score Nurse Total: 

Resident/doctor Total: 

Outcomes   

Admission to pediatric ward  Yes ☐ No ☐ DNA ☐             

Admission to HDU Yes ☐ No ☐ DNA ☐             

Admission to PICU Yes ☐ No ☐ DNA ☐             

Outpatient management  Yes ☐ No ☐ DNA ☐             

Date of discharge  --/--/-- 
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Survival/death   

Died   Yes ☐ No ☐ DNA ☐             

Discharged         Yes ☐ No ☐ DNA ☐             

Diagnosis (Final main):   Bacterial pneumonia ☐ Bronchiolitis ☐ Viral induced wheezing/ Reactive Upper 

Air way disease ☐ Acute Asthma ☐ URTI ☐ 

Other ☐…….. 
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Appendix4: Unique Patient Identifier Code Sheet 

 

Unique Code Name:  Hospital ID:  
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Appendix 5: LIBSS Score including translation   
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Appendix 5a: LIBSS Score including translation     
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Appendix 5b: ReSVinet Score (including translation)   
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Appendix 6: Consent    

We are performing this project to better understand how we identify children with 

breathing problems.  There are international “scores” available that may be able to tell us 

if children have severe breathing problems.  This project is aimed to validate two of these 

standardized respiratory severity score (LIBSS and ReSVinet). We will be doing this 

project in the biggest teaching hospitals in Rwanda.   

You are invited to participate in this study. Doing so will be voluntary.  Your will receive 

no incentive or payment fee for participating in this study. We are asking you do take part 

in the knowledge that it will help sick children in the future. We will collect some 

information about you and your child and then a nurse and a doctor will assess your child 

using the scores. The provided information will used for research purpose only. During 

the time of data collection you will be asked some questions and examined for the 

required data. The scoring of your child should not cause her/him any discomfort and are 

normal examinations that we perform regularly. The questions you need to fill in may 

take up to approximately 30 minutes. 

Your child’s identity will be protected. We will not keep your child’s name, date-of-birth 

with any data about your child. The principal investigator will keep records for 

participant in a secure database and we will use unique code identifiers to protect the 

identity of your child. Only Professional investigators will have access to participant data 

so that all participant data will be kept confidential. We aim to publish the results of the 

research project, but this will not include any personal details from any patient. 

If you have any question related with this study or you have found any aspects 

distressing, please contact Dr HAKIZIMANA Boniface on this phone number 

+250783545161 who will arrange to speak with you. You will not benefit directly from 

this research but your contribution will be used by researcher and medical doctors so that 

in the future children with respiratory distress will have better care. Your signature on 

this form means that you understand the information presented and you participate in this 

study. You understand that participate in this study is voluntary and you may withdraw 

from the study at any time without penalty. Your contribution is gratefully received. 

Parent informed consent  

Name of the parent or guardian of the child: …………………………………………  

 Signature of Parent or guardian of the child: ……………………………………… 

Contact information /Contact for Dr Hakizimana Boniface/Email: 

Bonifaceh69@gmail.com /Phone: + 250783545161    
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Appendix 7: Figure 3.Convergent validity 
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Appendix 8: Figure4. Intra-class correlation between nurse and resident raters 
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Appendix 9: Figure 5. Intra-class correlation between distress scores for HCP 

 

 

 

  



 
 

56 
 

Appendix 10: Figure 6. Length of stay correlation to scores 
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Appendix 11: Ethical Clearance  
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Appendix 11a: Ethical Clearance/ Amendment  

 


