
For peer review
 only

 

 

 

Information resources to aid parental decision making on 
when to seek medical care for their acutely sick child: What 

does the literature tell us about what works? 
 

 

Journal: BMJ Open 

Manuscript ID bmjopen-2015-008280 

Article Type: Research 

Date Submitted by the Author: 25-Mar-2015 

Complete List of Authors: Neill, Sarah; University of Northampton, School of Health 
Roland, Damian; Leicester University, Cardiovascular Sciences 
Jones, Caroline; University of Oxford, Primary Care Health Sciences 

Thompson, Matthew; Oxford University, Department of Primary Care 
Health Sciences 
Lakhanpaul, Monica; University College London, Institute of Child Health 

<b>Primary Subject 
Heading</b>: 

Patient-centred medicine 

Secondary Subject Heading: Paediatrics, Public health 

Keywords: 
PUBLIC HEALTH, PAEDIATRICS, Paediatric A&E and ambulatory care < 
PAEDIATRICS 

  

 

 

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open
 on M

arch 20, 2024 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2015-008280 on 16 D
ecem

ber 2015. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

Information resources to aid parental decision making on when to 

seek medical care for their acutely sick child: What does the literature 

tell us about what works? 
Sarah Neill

1
, Damian Roland

2,3
,
 
 Caroline HD Jones

4
, Matthew Thompson

 4
  Monica Lakhanpaul

6
 on 

behalf of the ASK SNIFF study group 

Corresponding author: Prof Monica Lakhanpaul, Population, Policy and Practice, Institute of Child 

Health, University College London 

 
1
School of Health, University of Northampton, Park Campus, Boughton Green Road, Northampton, 

NN2 7AL. Tel: 01604 892871 Email: sarah.neill@northampton.ac.uk  

2
Sapphire Group, Health Sciences, University of Leicester, Leicester, UK 

3
Paediatric Emergency Medicine Leicester Academic (PEMLA) Group, Leicester Hospitals, UK 

4
Nuffield Department of Primary Care Health Sciences, University of Oxford 

5 
Department of Family Medicine, University of Washington, Seattle, USA 

6
Population, Policy and Practice, Institute of Child Health, University College London 

 

 
 

 

 

 

 

 

 

 

 

 

 

Page 1 of 42

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
arch 20, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-008280 on 16 D

ecem
ber 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

Information resources to aid parental decision making on when to 

seek medical care for their acutely sick child: What does the literature 

tell us about what works? 

Abstract 

Objective  

To identify the effectiveness of information resources to help parents decide when to seek medical 

care for an acutely sick child under 5 years of age, including the identification of factors influencing 

effectiveness, by systematically reviewing the literature 

Methods 

Five databases and five websites were systematically searched using a combination of terms on 

children, parents, education, acute childhood illness. A narrative approach, assessing quality via the 

Mixed Methods Appraisal Tool, was used due to non-comparable research designs. 

Results 

Twenty-two studies met the inclusion criteria: 9 Randomised Control Trials, 8 Non-randomised 

intervention studies, 2 Qualitative Descriptive studies, 2 qualitative studies and 1 mixed method 

study. Consultation frequency (15 studies), knowledge (9 studies), anxiety/reassurance (7 studies), 

confidence (4 studies) satisfaction (4 studies) and antibiotic prescription (4 studies) were used as 

measures of effectiveness. Quality of the studies was variable but themes supported information 

needing to be relevant and comprehensive to enable parents to manage an episode of minor illness 

Interventions addressing a range of symptoms along with assessment and management of childhood 

illness, appeared to have the greatest impact on the reported measures. The majority of 

interventions had limited impact on consultation frequencies, No conclusive evidence can be drawn 

from studies measuring other outcomes. 

Conclusion 

Findings confirm that information needs to be relevant and comprehensive to enable parents to 

manage an episode of minor illness. Incomplete information leaves parents still needing to seek 

help. Irrelevant information appears to reduce parents’ trust in the intervention. 

Key words 

Parent information, acute childhood illness, integrative review, measures of effectiveness, 

health education 

Strengths and Limitations 
• This is the first review of the outcome of information resources which aid parental decision 

making utilising systematic search and quality assessment criteria.  

• The findings are limited by the quality of the studies and not being able to control for the 

impact of different healthcare delivery systems. 
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BACKGROUND 
Acute illness is a universal experience for children and families and represents the most common 

type of illness in childhood, particularly in 0-5 year olds. Acute illness includes short term illnesses, 

predominantly infections such as coughs, colds, diarrhoea, vomiting and ear infections. Home 

management is often supported by consultations in primary care, where children under 5 years old 

constitute 40% of General Practitioner (GP) workload [1], with most consultations for acute illness 

[2, 3]. Under 1 year olds are seen more often than all other age groups other than the over 75s [2] 

and urgent care and emergency department service use by young children  appears to be rising [4-

6].  

Parents’ anxiety about acute childhood illness leads them to seek information to help them decide 

whether or not to seek help from a healthcare professional [7-11]. A wide range of information is 

available for families, such as written leaflets or via websites much of which is either unknown to 

parents[5, 7] or does not seem to be making any impact on service use when children are acutely 

sick at home [11-14]. The increase in consultation rates for non-urgent care [4-6] suggests more 

effective information sources are needed.  

We aimed to systematically review the literature to identify the effectiveness of information 

resources to help parents decide when to seek medical care for an acutely sick child under 5 years of 

age, including the identification of factors influencing effectiveness.  

Our research questions were: 

• What measures of effectiveness have been used to evaluate such interventions? 

• How effective are existing interventions in helping parents know when to seek help for an 

acutely sick child at home? 

• What factors influence effectiveness of information provision to help parents know when to 

seek help for an acutely sick child at home? 

 

METHODS 
Search Strategy 
We systematically searched five electronic databases (Medline, CINAHL, PsycNET, ASSIA Web of 

Knowledge) and five websites (Centre for Review and Dissemination  York,  National Institute for 

Health and Care Excellence, Health Technology Assessment programme, NHS Evidence, the 

Cochrane Library) using a combination of terms on children, parents/carers, education, acute 

childhood illness (see Appendix 1). We scanned reference lists of key articles, and attempted to 

contact authors when further information was required to determine eligibility and inform quality 

assessment.  

Selection Criteria  
Studies which met all the following criteria were included:  

1. Studies which included children from 0-4 years with research participants being their 

parents or caregivers. Initial pilot searches aimed solely at children under five years yielded minimal 

results.  
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2. An educational intervention on acute childhood illness was provided to parents/caregivers in 

any form (written, visual, verbal or electronic) designed to help with decision making about whether 

or not to seek medical help 

3. The study was conducted in primary care, emergency departments, ambulatory settings or 

in the home, in high income countries as defined by Organisation for Economic Co-operation and 

Development (OECD). We included all study types.  

 

Studies were excluded if they focused on chronically ill children, hospital in-patient settings, , or 

educational interventions designed for health professionals. We limited our search to papers 

published in the English language, between January 1990 and June 2014 (inclusive). The decision to 

search from 1990 was taken pragmatically as health services have evolved considerably since the 

latter half of the twentieth century.   

The titles and abstracts of studies identified in the search were retrieved and assessed by one 

reviewer who excluded those that were clearly not relevant. The full text of remaining studies  was 

assessed for inclusion by two reviewers; discrepancies were resolved by discussion between all 

authors. Reasons for exclusion were recorded (Appendix 2). 

Data Extraction & Quality Assessment 
Data from included studies were extracted by one reviewer and checked by a second reviewer. All 

studies which met the inclusion criteria were included regardless of quality, which was assessed by 

two other reviewers using the Mixed Methods Appraisal Tool (MMAT)[15]. 

Evidence Synthesis: Synthesizing qualitative and quantitative research 
Narrative synthesis was used to summarize and explain findings across studies [16, 17]. Meta-

analysis was inappropriate due to non-comparable research designs.  

RESULTS 
The search identified 7,863 studies, of which 22 were included (Figure 1). Table 1 shows the 

characteristics of included studies of which there were nine randomised controlled trials, eight non-

randomised intervention studies, two qualitative descriptive studies,  two qualitative studies and 

one mixed method study. Thirteen were conducted in the United States (US), six in the UK, two in 

Canada and one in Denmark. Parents/caregivers of children aged 0-14 years were included across all 

studies, with 12 studies limiting inclusion to parents of children under the age of 6 years. Studies 

were conducted in primary care (9), Emergency department/hospital (7), child health clinics (3) and 

children’s health centres (3).  

Interventions involved written information in all but one study, which used video alone [20]. Written 

information was augmented by video/slide presentations [21-25], home visits [12, 26], 

reinforcement within consultations [21, 25, 27-30] or was part of a structured educational 

programme [31-33]. Three separate studies reported on the same ‘Baby Check’ intervention in 

different settings/populations [26, 34, 35]. 

Quality of included studies is summarized in Table 1, and detailed in Appendix 3. Only two studies 

were given the highest quality score, with many being given low scores, often due to insufficient 

reporting of methods. 

 

Page 4 of 42

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
arch 20, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-008280 on 16 D

ecem
ber 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

Measures of effectiveness 
The most frequently used measures of effectiveness were: consultation frequency (15 studies), 

parent knowledge (9 studies), parent anxiety/reassurance (7 studies), parent satisfaction (4 studies), 

parent confidence and clinician antibiotic prescribing (both 4 studies).  

Consultation frequency 
Six of the fifteen studies which measured this outcome showed a significant reduction in either 

actual consultation rates or intention to consult in the future (see Table 2). Three of these studies 

evaluated effects on consultation rates over a longer (1 to 3 year) period post intervention and 

found persistence of effect. [19, 31, 36]. One study showed a reduction in home visits but with an 

increase in out-of-hours visits [36]. The 8 remaining studies on consultant frequency showed no 

difference on consultation rates with the specified intervention. 

Knowledge 
Nine studies assessed the effect of interventions on parental knowledge of childhood illnesses 

including fever, upper respiratory infections, febrile convulsion and otitis media (see Table 3). Most 

interventions used multiple methods to provide information, such as written materials supported by 

verbal explanations [12, 21, 24, 25, 29, 30, 37]. Timing of outcome measurement ranged from 

immediately to 32 months later. Eight studies found a significant increase in parental knowledge 

after interventions [20, 21, 24, 25, 30, 33, 37, 38] with a spread of 24 hours to 12 months for post 

intervention re-assessment. One paper showed reduction in knowledge at 7 months [12].  

 

Anxiety/Reassurance 
Of the seven randomized controlled  studies that reported this outcome, only one reported 

significantly reduced concern  compared with control group following intervention [28]. Using Baby 

Check to score their baby’s illness reassured 41% (14/34) [34] and 46% [26] of parents respectively. 

In Herman and Jackson’s [31] study the percentage of parents reporting that they were ‘very 

worried’ when their child was sick reduced by one third 

Satisfaction 
Four studies assessed the effects of interventions on parent’s satisfaction with their communication 

with health professionals [21, 27], and with the educational information received [29, Anhang 2013]. 

Two studies reported non-significantly increased satisfaction in both control and interventions 

groups [21, 27] , while another reported significantly increased satisfaction for both intervention 

groups compared to controls [29]. The fourth study suggested a web-based self-triage tool would be 

well received by parents [39]  

Confidence  
Two of four studies [12, 21] measuring the effect of interventions on parents’ confidence in 

managing childhood illness at home did not show an increase in levels of confidence.  However 

Thornton et al’s [26] field trials of ‘Baby Check’ found parents’ confidence in the tool itself increased 

over time, whilst Kai’s [34] qualitative exploration found that parents felt ‘Baby Check’ had increased 

their confidence to monitor their child and given them ‘moral support’ for their decision to consult a 

doctor . 
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Antibiotic prescription 
Four studies assessed the effect of interventions on antibiotic prescription. Francis et al [27] found a 

significant reduction in In antibiotic prescriptions given by clinicians in the intervention group (19.5% 

intervention vs. 40.8% control (95% confidence interval 13.7 to 28.9, P<0.001)); and Stockwell et al 

[33] showed a reduction in the number of parents who sought antibiotics without a prescription or 

used over the counter medication inappropriately; however this small study (11 parents) failed to 

report effects on  antibiotics sought by parents from health professionals.  Two other studies [12, 

35] found no significant differences in antibiotic prescribing. 

Factors influencing the effectiveness of an intervention 
Factors which may have influenced the effectiveness of interventions were identified from a 

comparison of study populations, settings and the content, format and delivery of educational 

interventions. 

Content of interventions: Range of topics addressed by the interventions 
Eleven studies assessed interventions which focused on a single symptom or type of childhood 

illness alone (such as fever, febrile convulsions, respiratory tract infection, otitis media), whilst ten 

provided information on a range of different childhood illnesses.  

Three single-topic studies measured consultation behavior, of which one  [27] found reduced 

intention to consult in the intervention compared to control group [27] whilst two did not [20, 24]. 

Two single-topic studies assessed anxiety/reassurance, one found no effect [27] and the other a 

reduction in both intervention and control groups [32]. Confidence was assessed in one single-topic 

study [21] which found no effect. Antibiotic prescribing was assessed in two respiratory focused 

studies [27, 33], one of which showed a significant reduction in prescribing in the intervention group 

in the first two weeks post intervention [27] and the other a non-significant reduction in seeking 

antibiotics without prescription after the intervention [33]. 

Four of the ten studies evaluating the effects of providing information on multiple childhood 

illnesses or symptoms showed trends towards  reduction in consultation rates or intention to consult 

[19, 28, 31, 36]. Four multi-topic intervention studies reported a  reductions in anxiety or increased 

reassurance [26, 28, 31, 34]. Confidence improved in two of the ‘Baby Check’ studies [26, 34] but in 

another study, there was no effect on confidence [12]. Neither of two multi-topic studies 

demonstrated a significant reduction in antibiotic prescribing [12, 35]. 

In summary, reduction in consultation rates, reduction in anxiety and increases in confidence 

appeared more common in multi-topic compared to single-topic interventions, whilst reduction in 

antibiotic prescribing was more effective with single illness focused interventions.   

Content of interventions: Information on assessment and/or management of 

childhood illness 
Four interventions specifically  intended to enable parents to assess the severity of their baby’s 

illness and know when to seek medical attention for their child [25, 26, 34, 35]One of these  

interventions informed parents about fever and home management of fever and found that 90% of 

parents rated the information helpful in decision making and as a communication tool [21]. In 

contrast, nearly one third of parents did not think the ‘Baby Check’ educational tool was useful [26], 

and a qualitative study of the same tool [34] revealed that even when parents scored their child’s 
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illness as minor they still consulted for the illness within 24 hours after the assessment, because they 

wanted practical advice on management.  

Content of the interventions: Accessibility of the information 
Many of the papers provided brief descriptions of the strategies used to make interventions easy to 

understand for parents. Three designed their interventions specifically for parents with low levels of 

health literacy [31, 33, 40]. The language used in the ‘Baby Check’ score card was simplified to 

accommodate low health literacy through the translation of professional terms such as ‘reduced 

tone’ as ‘floppiness’ [26] and a further three studies reported that their interventions were designed 

for age 11-12 year old reading level [19, 32,41]. One study specifically mentioned using cartoons and 

humor to increase the accessibility of information [19]. There was no identifiable relationship on 

outcomes between studies which did or did not design interventions for easy reading. However, 

Krantz’s qualitative study evaluating parents’ views of a fever guide found that parents liked the one 

page, easy-to-read style, the use of simple diagrams such as a thermometer showing both 

Fahrenheit and Celsius, and pictures of how to measure a child’s temperature. Parents felt that 

these pictures were likely to enhance recall of the information.  

Delivery method for interventions: Interactive or one-way flow 
Six studies provided educational interventions to parents in an interactive manner, i.e the parent 

could engage with the intervention rather than just receiving information [21, 25, 27, 31-33, 37]: two 

showed significant reductions in consultation rates or intention to consult [27, 31] and four 

significantly improved parental knowledge [21, 25, 33, 37].   

Two additional studies [19, 28] used a relatively simple non-discursive method to provide 

information to parents, showing significant reductions in consultations of up to 88% in a comparison 

of attendances to an Emergency Department per month one year following the intervention. . These 

shared a common feature: when health professionals gave their booklets to parents, they 

emphasized that the content was important and would help them to look after their acutely sick 

child. These findings intimate that educational interventions can be successful even when they are 

provided using a simple method, but clearly further studies are needed to demonstrate this.  

Intervention setting 
None of the four interventions which were delivered in the waiting room of an emergency 

department [20, 22, 23, 32] had significant effects on consultation rates, anxiety or parental 

knowledge. These studies involved both single topic and multi-topic interventions with varying 

delivery mechanisms and suggest that it is the environment in which the intervention was delivered 

which is associated with effectiveness, rather than the content of the intervention itself. 

Two US studies [31, 33] took place in children’s health centres: one reduced consultation rates in 

local emergency departments and primary care [31] and the other improved parental knowledge 

[33]. Peer support and a trustworthy environment were two important factors suggested by the 

authors as related to this success.  

Parent involvement in intervention development or evaluation 
One studies involved parents in the development [27] and four in the  evaluation of the educational 

intervention [19, 28, 31, 36]. Four showed reduction in consultation rates, intention to consult, or 

improved parental knowledge [19, 27, 28, 31],.  In comparison, studiesusing existing educational 
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materials as their intervention, without modification and evaluation by its target population, were 

less successful [12, 35]. 

DISCUSSION 
This systematic review and synthesis of informational interventions intending to help parents decide 

when to seek medical help for an acutely sick child identified measures of effectiveness used to 

evaluate interventions, as well as factors which appear to influence the effectiveness of 

interventions.  Unlike previous reviews which focused on interventions specifically for respiratory 

tract infections [42] or acute pediatric hospital admissions  [43], our review was broader as we 

identified factors influencing effectiveness of interventions on parents’ help seeking behavior for all 

common acute illnesses at home.  

Measures of effectiveness 
Consultation frequency, knowledge, reassurance/anxiety, satisfaction, confidence and antibiotic 

prescribing were used as measures of effectiveness. Studies which found reductions in consultation 

rates [19, 29, 31] were all conducted in the US, which may reflect differences in health service 

delivery systems and possible financial costs associated with unscheduled consultations. These 

differences in parental motivations may limit applicability in other countries such as the UK where 

direct parent-incurred health service costs are less relevant.  

Results from studies measuring parents’ knowledge of acute childhood illness indicate that when 

both verbal and written information were provided, parents were more likely to retain knowledge in 

the long term than when only given written information [21, 24, 25, 30, 33, 37, 38]. Verbal 

reinforcement may signal to parents that health professionals endorse the information.  

Providing information did not seem to be directly linked to increased satisfaction, although it is not 

clear whether the studies we found used a valid measurement tool. Limited information was 

available about the methods used to measure parent satisfaction, which included a question over 

the phone [29], or using one or two items within a rating scale administered by phone [21, 27]. 

Satisfaction is a complex phenomenon and it is therefore unlikely that such simple measures will 

elucidate factors which influence it. No conclusions can be drawn regarding the impact of 

interventions on parents’ confidence to care for their child. 

The effectiveness of interventions at reducing antibiotic prescriptions mirror those of Andrews et 

al.’s [2] review of interventions specifically focused on reducing consultation and antibiotic use in 

respiratory tract infection, which found that educational materials reduced consultation rates by up 

to 40%. The two respiratory focused studies which we identified, one from the UK and one from the 

USA, both indicated a reduction in antibiotic use, whilst neither of the less focused interventions 

demonstrated any effect on antibiotic use. 

We were unable to easily identify an intervention which works consistently to reduce consultation 

rates, to improve parents’ knowledge, confidence or satisfaction.  

Factors influencing the effectiveness of an intervention 
Interventions providing information on multiple childhood illnesses or symptoms appeared to be 

more effective (e.g. reduction in consultation rates or intention to consult, reduction in anxiety or 

increased reassurance), compared to interventions addressing single symptoms.  This may be 
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because common childhood symptoms, such as fever, cough, sore throat, vomiting and diarrhoea, 

often occur simultaneously. Therefore, although parents receiving fever education may feel more 

competent in managing fever, they may continue to seek a medical consultation for other symptoms 

about which they have less knowledge or confidence. Moreover, educational material which 

addressed the assessment of illness severity as well as management of minor illness appear to be 

more effective in supporting parents to care for their children and seek help when necessary: if 

information is only provided on assessment this may still leave parents needing advice about how to 

manage, even minor, illness. 

Parents’ involvement in the development of educational interventions may improve effectiveness. 

These findings support the general trend towards involving patients and the public in research [4], 

emphasizing the importance of working collaboratively with the end users of interventions.  

O’Neill-Murphy et al [32] argued that information provided in an interactive method is more 

effective in improving knowledge than non-interactive methods. However, our findings do not 

clearly support this position as we noted significant effects for interventions delivered with, and 

without, interaction. Involving health professionals in the distribution of booklets, with or without an 

interactive discussion, may increase the perceived value and reliability of the information and 

motivate parents to read the booklets, trust the home management strategies suggested and, 

finally, impact on their behavior. Parents have previously been found to trust information from 

doctors more than that from other sources [9]. 

Studies in the review were conducted in a range of settings; those conducted in emergency 

departments were the least effective [20, 22, 23, 32].  Having an acutely sick child is a stressful time 

for parents, generating considerable anxiety and uncertainty about when to seek medical help [9, 

11, 5]. Stress can impair learning [46], therefore it is not surprising that in Chande et al’s study only 

65% of participants in the intervention group remembered the video in the emergency department. 

However, two US studies [31, 33] conducted in children’s health centres showed reduction in 

consultation rates in local emergency departments and in primary care [31] and improved parental 

knowledge [33]. We do not know whether interventions delivered in children’s centres would 

similarly work in the UK, although community education on childhood illness has been suggested in a 

recent UK survey of parents’ first contact choices [47].  

 

Strengths and limitations  
The strengths of our review lie in its inclusiveness. Given the non-comparable research designs, we 

used an integrative narrative approach, recognized as an effective method for summarizing and 

synthesizing findings across multiple study designs [16, 17]. This approach enabled us to identify 

influences on effectiveness across a wider range of studies and topics than would have been possible 

with a single study type or topic focused review. 

 

As with any systematic review our findings are limited by the number and quality of included studies. 

Included studies were highly heterogeneous in terms of design, as well as interventions, outcomes 

measured, populations and settings which limited our ability to perform more quantitative 

syntheses. In addition study quality was modest and often limited by poor reporting. The literature 
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search was limited to papers published in English and published since January 1990. However, it was 

evident that some of the earlier included studies are already of limited direct relevance to 

contemporary health services. For example, the ‘Baby Check’ tool used in three studies included a 

requirement for parents to measure rectal temperature, which is no longer recommended practice.  

Also no studies compared differing healthcare delivery systems; health systems are likely to have 

implications on the impact of different interventions.  

 

Recommendations for clinical practice: How best to provide information to 

help parents decide when to seek help for an acutely sick child  
Our findings indicate that interventions with the following characteristics are more likely to be 

effective:  

• Comprehensive information on childhood illness  

• Information on assessment of children’s need for a medical consultation and on how to 

manage minor illness at home  

• Reinforcement or support by local health care professionals 

• Delivery away from the stressful environment of the emergency department. This could be 

in primary care, in the home or in social care settings.  

• Co-production with parents.  

Even without the development of new materials for parents of acutely ill children, there are 

messages here for clinicians using existing materials. Clinicians need to select resources which 

provide information on multiple common symptoms of childhood illness. Evidence from focus 

groups parents indicates development with parents is good practice. Interventions in this area can 

have unexpected consequences which need to be considered prior to implementation, as for 

example one primary care based intervention which resulted in shifting consultation from day time 

home visits to the out of hours service [36]. 

Information is best provided in primary care or social care settings. Community centres such as 

SureStart Children’s Centres in the UK provide a potential route for the delivery of health 

information by health professionals, such as health visitors. 

Directions for future research 
Most of the studies included in the review were quantitative, providing valuable information on the 

effects of educational interventions. More qualitative studies are needed, which are able to provide 

in-depth understanding about what, how, and why interventions affect parents’ abilities to assess 

and manage acute childhood illnesses. This information should be underpinned by research which 

identifies both parents’ and health professionals’ current use of information resources, and their 

views on how these resources need to be developed. Finally it is important that any future 

interventions for parents should be co-developed with parents themselves [48,49].  Given the rising 

rates of consultations and the considerable impact this is having on the health service in the UK, as 

well as on parents, there is a pressing need for larger scale implementation studies taking into 

account the findings of this review. 
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Conclusion 

 
Overall, the majority of reviewed interventions had limited effects on consultation rates. Although 

many studies showed an improvement in parental knowledge of childhood illness, this did not 

necessarily lead to more confidence and less anxiety in parents when looking after their child at 

home. Interventions providing comprehensive information on childhood illness which can be used 

for both assessing children’s need for a medical consultation and for managing minor illness at home 

were more effective in reducing consultation rates than those focused on a single symptom/ illness 

or only on assessing the child’s level of acuity. Interventions also appeared more effective if parents 

were involved in their development or evaluation.  
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Table 1 Characteristics and quality assessment of studies included 

Author(s)/Date Setting  Aim Design Sample Intervention Main 

Outcomes 

Quality 

Assessment* 

Qualitative studies 

Kai 1994 

 

Health Visitor 

& General 

Practitioner 

baby clinics 

(United 

Kingdom) 

To explore 

disadvantaged 

parents' perceptions & 

use of the Baby Check 

booklet. 

 

Qualitative 

interview & 

records of 

consultations 

Parents of 34 

babies < 6 

months 

attending 

weekly baby 

clinic in GP in 

disadvantaged 

area. 

Parents were 

given a copy of 

Baby Check. 

Unstructured 

30-90 minute 

interviews with 

parents until 

baby was 6 

months.  

Perceptions, use 

of the booklet & 

consultations 

for illness 

among 

disadvantage 

parents. 

 

** 

Krantz 2001 

 

Parent 

Resource 

Centre. 

Children’s 

Hospital 

Ontario 

(Canada) 

 

To describe the 

development of, & 

pilot, a fever 

anticipatory guidance 

tool for parents.  

Qualitative 

interview 

 

15 first-time 

parents with 

children aged 2 

months to 4 

years from 

inner city 

Parent 

Resource 

Centre. 

The Fever 

Anticipatory 

Guidance Tool.  

Views on, & use 

of, the booklet. 

* 

Randomised controlled trials 

Baker et al. 2009 

 

ED (United 

States) 

Effect of a brief 

educational video 

during ED visit for 

minor febrile illnesses. 

RCT 280 parents of 

children aged 3 

months to 3 

years 

presenting to 

with febrile 

illness 

Intervention: 

11 minute 

video on home 

management 

of fever.  

Control: 8 

minute video 

on home & 

automobile 

safety. 

Knowledge, 

attitudes, & 

return ED visits 

for minor febrile 

illnesses within 

2 years 

 

*** 

Broome et al. 2003 

 

6 clinics in 6 

states (United 

States) 

Effect of a structured 

education program on 

parents’/grandparents' 

RCT 216 children 

from 3/12 to 6 

years of age & 

Intervention 1:  

video & 

brochure on 

Knowledge, 

confidence, & 

satisfaction in 

* 
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 knowledge, 

confidence, & 

satisfaction in 

assessing & managing 

a child's fever. 

their parents 

/grandparents. 

183 followed 

up at 3 months 

& 145 at 6 

months. 

 

childhood fever 

in clinic;  

Intervention 2: 

brochure & 

video in clinic, 

plus health 

professional 

reinforced 

content & 

answered 

parents’ 

questions 

during 

consultation;  

Control: ‘usual’ 

care.   

assessing & 

managing child's 

fever at 48 

hours, 1, 3, & 6 

months post 

intervention;                                                                                                                

Chande et al. 1996 

 

Urban 

paediatric ED 

(United States) 

 

Effect of educational 

intervention on 

common childhood 

illness on ED visits  

 

RCT 130 parents of 

children with 

minor illnesses 

in ED.  

 

Intervention: 

10 minute 

video on 

paediatric 

health care 

issues plus 

information 

booklet on 

common 

paediatric 

ailments. 

Control: 

standard ED 

discharge 

instructions. 

Return visits to 

ED over 6-

months. 

 

* 

Francis et al. 2009 

 

General 

practice 

(United 

Kingdom) 

Effect of interactive 

booklet on respiratory 

tract infections on re-

consultation for same 

illness episode, 

antibiotic use, future 

consultation 

Cluster RCT  61 practices in 

Wales & 

England.  

558 parents of 

children (6 

months to 14 

years) with a 

Intervention: 

Eight page 

booklet on 

childhood 

respiratory 

tract infections 

within 

Re-consultation 

within 2 weeks, 

antibiotic 

prescribing & 

consumption, 

future 

consultation 

**** 
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intentions, & parental 

satisfaction. 

 

respiratory 

tract infection. 

consultations & 

as a take home 

resource.  

Control: ‘usual’ 

consultation. 

intentions, 

parent 

satisfaction & 

usefulness of 

information 

received, 

reassurance & 

enablement.  

Hansen 1990 

 

General 

practice 

(Denmark) 

Effect of booklet on 

families' minor illness-

behaviour  for children 

< 8 years. 

RCT 100 young 

families with 

min. one child 

< 8 years in 

one practice.  

 

Intervention: 

Booklet on 

common 

childhood 

problems, 

presented by 

GP. Parent 

recorded 

illnesses.  

Control: 

Unclear. 

?‘usual care’ 

plus diary 

completion. 

Consultation 

frequency & 

anxiety over 6 

months.  

 

** 

McCarthy et al. 1990 

 

US Private 

practice and 

primary care 

centre 

Effect of Acute Illness 

Observation Scales 

(AIOS) on mother’s 

judgements about 

acute illness in 

children under 24 

months. 

RCT 369 mothers 

with  2 week 

old baby. 

Intervention: 

AIOS film plus 

fever scenario 

scoring. Film 

shown again at 

6 & 15 months. 

AIOS used to 

score illness 

prior to & with 

doctor during 

consultation.  

Control: 

Routine advice 

about fever. 

Illness scored 

on 3 point 

Reliability, 

specificity and 

sensitivity of 

mother’s 

judgements 

compared to 

clinician 

assessment from 

2 weeks of age, 

for 32 months. 

 

* 
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scale. 

Robbins et al. 2003 

 

Primary care 

(United 

Kingdom) 

Effect of home visit & 

infant minor illness 

booklet on parent’s 

illness management & 

consultation rates.  

 

RCT Single GP 

practice: 103 

parents of 

babies born in 

6-month birth 

cohort. 

Intervention: 

Postal booklet 

on common 

childhood 

illnesses. 

Research nurse 

visit when baby 

6 weeks old.  

Control: 

Routine health 

visiting service. 

Confidence, 

knowledge, 

home care 

activities & 

desire to 

contact 

professionals. 

Prescription & 

consultation 

rates tracked for 

6 months. 

*** 

Thomson et al. 1999 

 

General 

Practice 

(United 

Kingdom) 

Effect of Baby Check, 

an illness scoring 

system for babies ≤ 

6/12, on parents' use 

of health services for 

their baby. 

RCT 997 mothers 

with new 

babies 

Intervention: 

Baby Check 

plus an 

accident 

prevention 

leaflet.  

Control: 

accident 

prevention 

leaflet alone. 

Consultation 

behaviour 

tracked for 6 

months 

 

*** 

Usherwood 1991 

 

General 

practice 

(United 

Kingdom) 

Effect of a children’s 

symptom booklet on 

GP consultations. 

RCT 419 

households 

with 634 

children born 

1975 to 1984 

registered with 

one practice 

Intervention: 

Postal booklet 

on cough, 

fever, sore 

throat, 

diarrhoea & 

vomiting.  

Control: No 

intervention. 

Baseline data 

gathered for 2 

months prior to 

intervention. 

Consultation 

rates for 12 

months post 

intervention. 

* 
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Non-randomised trials 

Herman & Jackson 

2010 

 

Head Start 

agencies 

(United States) 

 

Effect of educational 

intervention on health 

utilisation for acute 

illness in children ≤ 5 

years. 

 

Cohort study 

(prospective) 

 

9,240 parents 

with one child 

enrolled in 

Head Start.  

7,281 

completed the 

training.  

581 tracked 

annually for 2 

years. 

 

Health training 

programs using 

reference guide 

‘What to Do 

When Your 

Child Gets Sick’ 

by Mayer & 

Kuklierus 

(2007) in 55 

Head Start 

agencies in 35 

states. Tracked 

for 3 months, 

trained in 4th 

month, follow 

up for 6 

months. 

Annual visits 

for 581 

parents. 

ED & primary 

care 

consultation 

rates for 3-year 

period 

*** 

Isaacman et al. 1992 

 

Paediatric ED 

(United States) 

Effect of two 

standardized 

simplified discharge 

instructions on  

parents information 

recall. 

CT 

(Non-

randomised 

control) 

197 parents of 

children 

discharged 

with otitis 

media (OM).  

 

Intervention 1: 

standardised 

verbal 

discharge 

information on 

OM from HCPs 

in ED 

Intervention 2: 

as above + 

typewritten 

information 

from health 

professionals in 

ED. 

Control: ‘usual’ 

discharge 

information.                                       

Knowledge & 

management of 

OM before 

leaving ED, at 24 

& 72 hours post 

intervention. 

Return visits to 

ED  & parent 

reported 

physician 

contact within 

72 hours. 

 

** 
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Kelly et al. 1996 

 

Private 

paediatrician’s 

office, 4 

Primary care 

centres (United 

States) 

 

Effect of educational 

intervention on 

knowledge & 

management of fever 

 

Pre-test post-

test cohort 

study 

 

86 caretakers 

of children 2 

months to 5 

years 

presenting for 

routine health 

care or acute 

minor illness.  

50 follow up 

interviews. 

Printed fever 

management 

sheet at end of 

initial 

interview.  

Identified 

knowledge 

deficits 

addressed.  

 

Questionnaire 

on fever 

knowledge & 

management 

before & 2 to 4 

weeks after 

intervention. 

** 

O'Neill Murphy et al. 

2001 

Urban ED  

Children’s 

Hospital of 

Philadelphia 

(United States) 

Effects of educational 

programme on 

parents’ anxiety about 

fever, home 

management & 

consultation 

behaviour.   

 

Quasi-

experimental, 

pre-test post-

test pilot 

study 

 

87 parents 

with children 

aged 3 months 

to 5 years with 

fever > 38.4 

Intervention: 

Interactive 

Fever Program  

Control: 

Standard Fever 

Education 

Programme  

Anxiety, 

consultation 

behaviour, 

home 

management 

before & after 

HCP 

consultation, 2 

& 8 weeks after 

the 

intervention. 

* 

Rosenberg & Pless 

1993 

 

Montreal 

Children’s 

hospital ED 

(Canada) 

Effect of ED based 

parent education on 

future ED visit rates. 

Non- 

randomised 

CT  

 

300 parents of 

children > 6 

months in ED.  

 

Intervention: 

educational 

pamphlet on 

common 

childhood 

illness plus 

video in waiting 

room.  

Control: ‘usual’ 

care. 

(Sequential 

recruitment to 

intervention 

then control) 

Consultation 

behaviour 4 & 

12 months post 

intervention. 

 

Steelman et al. 1999 

 

Military 

Paediatric 

Clinic (United 

Effect of educational 

intervention on 

parent’s childhood 

Pre-test post-

test CT 

93 parents 

attending 2, 4, 

& 6 month 

Intervention: 

standardised 

slide 

Knowledge of 

fever, clinic & 

ED usage at 
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States) fever knowledge & 

consultation rates. 

well-infant 

visits. 

 

presentation 

on well-infant 

care + 10 

minute 

presentation 

on fever & mail 

out at 1 & 3 

months.  

Control: 

standardised 

slide 

presentation 

on well-infant 

care. 

enrolment, 2 & 

4 months post 

intervention. 

 

Wassmer & Hanlon 

1999 

 

Worcester 

Royal Infirmary 

DGH (United 

Kingdom) 

Effect of information 

for parents on febrile 

convulsions on 

parent’s knowledge. 

 

Non-

Randomised 

CT  

 

Intervention: 

50 parents of 

children with 

1st febrile 

convulsion 

May to Dec 

1996.  

Control: 50 

parents of 

children at 

community 

health clinic 

with no febrile 

convulsion.  

Intervention: 

verbal & 

written 

information on 

febrile 

convulsions 

during 

consultation.  

Control: no 

information 

provided. 

Assume ‘usual 

care’. 

Parental 

knowledge of 

febrile 

convulsion 1yr  

post 

intervention. 

 

Yoffe et al. 2011 

 

Primary care 

clinic (United 

States) 

Effect of parent-

focused educational 

intervention on non-

urgent ED visits. 

Realistic 

evaluation 

Parents of all 

children ≤ 10 

years attending 

3 primary care 

clinics.  

Number 

receiving the 

booklet was 

not provided. 

Intervention: 

booklet on 

common 

childhood 

illness to the 

parents with 

children 

registered with 

one primary 

care clinic. 

ED consultation 

rates Nov.2007 

to Apr.2009 
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Control: 

Parents of 

children 

registered with  

two other 

clinics not 

receiving the 

booklet. 

Quantitative descriptive studies 

Thornton et al. 1991 

 

Conducted in 

the home 

(United 

Kingdom) 

Use of Baby Check 

(BC), an illness scoring 

system for babies ≤ 

6/12, by mothers at 

home 

 

Two field 

trails 

 

Study A: 104 

mothers of 

term babies, 

randomly 

selected from 

the birth 

register 

Study B: 70 

mothers of 

term babies 

born on 

selected days 

Study A: 

Mothers used 

BC daily for a 

week & 

recorded 

contacts with 

HCPs. Research 

nurse visit to 

grade mother’s 

competence in 

booklet use.  

Study B: 

Mothers used 

BC when 

wanted to until 

baby was 6 

months. 

Research nurse 

visit when 

babies 8 & 16 

weeks. 

Questionnaire 

about BC at 6 

months. 

Views & use of 

the booklet  

 

**** 

Anhang et al 2013 

 

Two Children’s 

EDs (United 

States) 

Usability and safety of  

a web-based 

decision support tool 

for parents of children 

with flu-like illnesses 

Pilot 

feasibility 

study 

 

294 

parents/carers 

of children ≤18 

years who had 

presented to 

Intervention: 

Strategy 

for Off-site 

Rapid Triage 

(SORT) for Kids 

Caregiver 

ratings of 

usability of tool, 

sensitivity & 

specificity of  

* 
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an Emergency 

Department 

for an 

influenza-like 

illness 

tool webbased 

parent survey 

& severity 

scoring tool.  

SORT for Kids 

for identifying 

children needing 

ED 

Mixed methods studies 

Stockwell et al. 2010 

 

Early Head 

Start Agency at 

Columbia 

University 

(United States) 

Pilot evaluation of a 

community-based, 

culturally competent 

health literacy 

intervention on care of 

URI, with Latino Early 

Head Start parents. 

 

Pre-test post-

test pilot 

evaluation  

 

11 parents of 

children 6 

months to 3 

years in full 

evaluation.  

17 in 

interviews & 

33 post-class 

evaluations. 

 

Three 

education 

modules 

delivered in 

children’s 

centre.  

 

Parental 

knowledge, 

attitudes & care 

of URI before & 

2 weeks after 

final module 

using 

Knowledge, 

Attitude, 

Practices 

instrument. 

 

** 

ED = Emergency department, DGH = District General Hospital, GP = general practitioner, URI = Upper respiratory infection, RCT/CT = Randomised controlled 

trial/controlled trial 

*Quality assessment rating, between zero stars (lowest quality) and 4 stars (****, highest quality) 
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Table 2 Effectiveness of interventions on consultation rate 

Authors (date) Consultation rate (Significant results in bold) 

Anhang et al. 2013 The algorithm correctly classified 93% of pediatric patients with Influenza 

like Illness who made necessary ED visits and all children who made a second 

ED visit for Influenza like Illness within the subsequent week. 

Baker et al. 2009 
No difference in re-attendance to ED. P=0.46 95% CI -0.06 to 0.16 

Chande et al. 1996 No difference in contact with Primary Care Physician (p=0.37) or return visits 

to ED (p=0.68) 

Francis et al. 2009 Non-significant reduction in re-consultation in first 2 weeks  

p=0.29 95% CI -2.7 to 9.3.   

Significant reduction in intention to consult in future for similar illness 

(55.3% intervention vs. 76.4% control) p<0.001 CI 0.20 to 0.57 

Hansen 1990 Significant reduction in consultations in intervention group (Mean 

consultations 0.288 (2SD 0.315-0.252) intervention vs. 0.426 (0.461-0.390) 

control group). P value not given but states as significant. 

Herman & Jackson 

2010 

Significant reduction in choosing to contact HCP first. Pre 69% Post 33% 

p<0.0001  

Significant reduction in ED (by 58% p< 0.001 95% CI 0.51 to 0.50) and doctor 

visits (by 42% p<0.001 95% CI 0.33 to 0.46) 

Isaacman et al. 

1992 
Parent reported physician contact showed a non-significant reduction 

(22.8% control vs 13.2% intervention group)                                                      

Return to ED rates by day 3 were significantly reduced in intervention groups 

(3.1% intervention versus 10.1% control group p=0.05) 

Kai 1994 14 parents reported that on 19 occasions Baby Check influenced their 

decision not to contact a doctor.  

O'Neill Murphy et 

al. 2001 High attrition to follow up resulted in no data on effect on consultation rate 

Robbins et al. 2003 Significant reduction in visits to child health clinic (Median visits: 

intervention 4.5 vs. Control 5 p=0.039)                                   

No significant difference in GP, HV or minor illness nurse contacts. 

Rosenberg & Pless 

1993 Non-significant reduction in ED use in intervention group. Mean total 

medical visits/year: Control 0.87 (SD 1.5) Intervention 0.7 (SD 1.3)  

Steelman et al. 

1999 

No significant differences in clinic or ED use between control and 

intervention groups, but parents with more than 1 child had significantly 

more 'inappropriate' visits (>1child control group = 5 ‘inappropriate’ visits, 

intervention group = 7 such visits vs. 1 ‘inappropriate’ visit for both 

intervention and control  in families with 1 child only p=0.04) 

Thomson et al. 1999 No significant difference in total consultations p=0.26, GP p=0.30, out of 

hours service use p=0.93 or referrals p=0.64 

Usherwood 1991 No significant difference was found in the number of daytime health centre 

contacts.    

Significant decrease in home visits in the intervention group for households 

with one or two children (28% reduction, p<0.05) but not for larger families.  

Significant increase in out of hours contacts in the intervention group (Mean 

contacts: 1 child family Control 0.03 vs. Intervention 0.10; 2 child C:0.11 vs. 

I:0.23; 3 child C:0.06 vs. I:0.30 p<0.05) 

Yoffe et al. 2011 Statistically significant reduction in ED use in intervention group p<0.001. 

Reductions ranged from 55 to 81% compared to the same month in the 

previous year. 

Summary 
6/15 studies significant difference including 1 reduction in intention to 

consult, 1 reduction in home visits but with increase in OOHS 
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Table 3 Effectiveness of interventions on parents’ knowledge 

Author (date) Parent’s knowledge (Significant results in bold) 

Baker et al. 2009 Significant reduction in knowledge scores:           

54% reduction in responses that fever was dangerous (p<0.0001, 95% CI 0.43-

0.65)                                 

28% reduction in responses that child with fever should be woken (p<0.0001, 

95% CI 0.19-0.39)                                                   

30% increase in responses identifying aspirin as inappropriate (p<0.0001, 95% CI 

-0.42 to -0.16) 

Broome et al. 2003 Knowledge increased significantly more in both groups than in control group  at 

24 to 72 hours and 1,3 & 6 months p<0.03  No information on the size of the 

effect provided.                              

Those given individual instruction reported to have higher scores - no p value 

provided. 

Isaacman et al. 

1992 

Parent recall of medication data higher in all groups than other items but with 

no significant differences between groups.  

Recall of signs of improvement increased significantly for both interventions 

groups compared to controls at exit interview, day 1 and 3 (Mean correct 

responses Exit int. Control 0.9, Verbal 25.3, Verbal & Written 56.9; Day 1 C 33.3, 

V 54.5, V&W 61.0; Day 3 C 44, V 60, V&W 73.2; all p<0.05).  

Recall of worrying signs improved significantly compared to controls at exit and 

on day 1 (Exit int.  C 5.5, V 32, V&W 38.1 ; Day 1 C 19.1, V 37.5, V&W 44.5; Both 

p<0.5).  

The written and verbal intervention groups performed better than the verbal 

group at exit interview only for signs of improvement and recall of worrisome 

signs (p<0.05).       

Kelly et al. 1996 Indirect measurement of knowledge:            

No significant difference in level of fever at which antipyretics were 

administered (p=0.91).                                                                          

A significant difference was found in accuracy of antipyretic dose (n=30 

incorrect dose pre-intervention, 18/30 (60%) accurate doses post intervention 

p=0.04). 

McCarthy et al 1990 Indirect measurement of knowledge: 

Reliability of mother’s judgements: intervention group were more likely to agree with 

clinician than control group: 91.7% versus 72.4% (Kappa 0.50 vs 0.26).  

Specificity of mother’s judgements: Mothers in the intervention group were less likely to 

score the child’s illness as more severe than the paediatrician than those in the control 

group (Intervention 90% vs. 59% control group p<0.0001)  

Sensitivity of mother’s judgements: Serious illness was the outcome used to measure 

sensitivity. No difference found between intervention and control group (80% versus 

90% respectively).  

Robbins et al. 2003 
Non significant reduction in knowledge at 7 months in intervention group  

Steelman et al. 

1999 

Significantly fewer incorrect responses in intervention group at 2 months 

(Intervention 10.4 vs. Control 11.8; p=0.006) and at 4 months (Intervention 8.5 

vs. Control 10.3; p=0.002) 

Stockwell et al. 

2010 Significant increase in knowledge/attitude health literacy score (61% p<0.05)  

Wassmer & Hanlon 

1999 

Significant increase in parental knowledge of febrile convulsion in the 

intervention group p<0.05 but these parents children had already had a febrile 

convulsion. See the original paper for details on size of the effect as these are 

reported per question asked of parents. 

Summary 

8/9 showed significant increase in knowledge, although implied in 2 studies and 

1 study had high risk of bias.  

1 paper showed reduction in knowledge at 7 months.  

1 qualitative paper. 
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Table 4 Effectiveness of interventions on parents’ anxiety or rreassurance 

Author (date) Anxiety/Reassurance (Significant results in bold) 

Francis et al. 2009 

No significant difference in level of reassurance 

Hansen 1990 
Significant reduction in worry reported as the main reason for consulting the 

GP  (19% vs. 31% p=0.0075) 

Herman & Jackson 

2010 
Parents reporting being 'very worried' when their child is sick reduced by a 

third (no further statistics available). 

Kai 1994 11 parents consulted despite low acuity scores to avoid consulting later 'out 

of hours', or because they wanted reassurance.  

Baby Check did not answer their questions or tell them how to manage 

minor illness. 

Krantz 2001 
Parents felt that the fever guide was reassuring and that the decision guide 

on what to do when was important to include. 

O'Neill Murphy et 

al. 2001 At 2 weeks both groups were less anxious. Control 86% Intervention 50% 

Thornton et al. 

1991 

In study A 46% found using Baby Check reassuring. 4% said it caused anxiety. 

In Study A 6/104 mothers reported that Baby Check helped them to decide 

whether or not to seek advice, 4 were reassured by a low score. Two with 

high scores were prompted to seek help.  

Summary 

1/7 significant reduction in worry. 3 reduced anxiety but descriptive 

statistics only. 2 qualitative papers. 
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Appendix 1 - Example Search Strategy Used (replicated in other literature databases) 

 

1. MEDLINE; exp FAMILY/ 

2. MEDLINE; exp PARENTS/ 

3. MEDLINE; (family* OR caregiver* OR caretaker*).ti,ab 

4. MEDLINE; families.ti,ab 

5. MEDLINE; (parent OR parents OR parenting).ti,ab 

6. MEDLINE; carer*.ti,ab 

7. MEDLINE; (infant* OR baby OR babies OR newborn* OR pediatric* OR paediatric* OR 

child* OR neonat* OR toddler*).ti,ab 

8. MEDLINE; exp CHILD/ OR exp INFANT/ 

9. MEDLINE; exp ACCESS TO INFORMATION/ 

10. MEDLINE; exp CONSUMER HEALTH INFORMATION/ 

11. MEDLINE; exp PAMPHLETS/ 

12. MEDLINE; "patient information".ti,ab,sh 

14. MEDLINE; "fact sheet*".ti,ab,sh 

15. MEDLINE; "factsheet*".ti,ab,sh.  

16. MEDLINE; "help sheet*".ti,ab,sh.  

17. MEDLINE; leaflet*.ti,ab,sh 

18. MEDLINE; pamphlet*.ti,ab,sh 

20. MEDLINE; "health education".ti,ab  

21. MEDLINE; "information literacy".ti,ab  

22. MEDLINE; "information resource*".ti,ab  

23. MEDLINE; (webpage* OR website*).ti,ab 

24. MEDLINE; (educat OR counsel*).ti,ab.  

25. MEDLINE; "consultation behavior*".ti,ab 

26. MEDLINE; "consultation behaviour*".ti,ab 

27. MEDLINE; (booklet* OR brochure*).ti,ab 

28. MEDLINE; exp ACUTE DISEASE/ 

29. MEDLINE; (acute adj2 illness*).ti,ab 

30. MEDLINE; exp FEVER/ 

31. MEDLINE; (minor adj2 illness*).ti,ab 

32. MEDLINE; (fever* OR febril*).ti,ab 

33. MEDLINE; (cough* OR diarrh* OR rash* OR vomit* OR earache*).ti,ab 

34. MEDLINE; bronchiolit*.ti,ab 

35. MEDLINE; exp COUGH/ OR exp WHOOPING COUGH/ 

36. MEDLINE; exp DIARRHEA/ 

37. MEDLINE; exp EARACHE/ 

38. MEDLINE; exp VOMITING/ 
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* Quality criteria according to Mixed Methods Appraisal Tool (Pluye P et al., 2011) 

Pluye P, Robert E, Cargo M, Bartlett G, O’Cathain A, Griffiths F, Boardman F, Gagnon MP and MC, R. (2011). "Proposal: A mixed methods appraisal tool for 

systematic mixed studies reviews. Archived by WebCite® at http://www.webcitation.org/5tTRTc9yJ."   Retrieved Sept 2013, from 

http://mixedmethodsappraisaltoolpublic.pbworks.com. 
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Information resources to aid parental decision making on when to 

seek medical care for their acutely sick child: What does the literature 

tell us about what works? 

Abstract 

Objective  

To identify the effectiveness of information resources to help parents decide when to seek medical 

care for an acutely sick child under 5 years of age, including the identification of factors influencing 

effectiveness, by systematically reviewing the literature 

Methods 

Five databases and five websites were systematically searched using a combination of terms on 

children, parents, education, acute childhood illness. A narrative approach, assessing quality via the 

Mixed Methods Appraisal Tool, was used due to non-comparable research designs. 

Results 

Twenty-two studies met the inclusion criteria: 9 Randomised Control Trials, 8 Non-randomised 

intervention studies, 2 Qualitative Descriptive studies, 2 qualitative studies and 1 mixed method 

study. Consultation frequency (15 studies), knowledge (9 studies), anxiety/reassurance (7 studies), 

confidence (4 studies) satisfaction (4 studies) and antibiotic prescription (4 studies) were used as 

measures of effectiveness. Quality of the studies was variable but themes supported information 

needing to be relevant and comprehensive to enable parents to manage an episode of minor illness 

Interventions addressing a range of symptoms along with assessment and management of childhood 

illness, appeared to have the greatest impact on the reported measures. The majority of 

interventions had limited impact on consultation frequencies, No conclusive evidence can be drawn 

from studies measuring other outcomes. 

Conclusion 

Findings confirm that information needs to be relevant and comprehensive to enable parents to 

manage an episode of minor illness. Incomplete information leaves parents still needing to seek help 

and irrelevant information appears to reduce parents’ trust in the intervention. Interventions are 

more likely to be effective if they are also delivered in non-stressful environments such as the home 

and are co-produced with parents.  

 

Key words 

Parent information, acute childhood illness, integrative review, measures of effectiveness, 

health education 
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Strengths and Limitations 
• This is the first review of the outcome of information resources which aid parental decision 

making utilising systematic search and quality assessment criteria.  

• The findings are limited by the quality of the studies and not being able to control for the 

impact of different healthcare delivery systems.  
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BACKGROUND 
Acute illness is a universal experience for children and families and represents the most common 

type of illness in childhood, particularly in 0-5 year olds. Acute illness includes short term illnesses, 

predominantly infections such as coughs, colds, diarrhoea, vomiting and ear infections. Home 

management is often supported by consultations in primary care, where children under 5 years old 

constitute 40% of General Practitioner (GP) workload [1], with most consultations for acute illness 

[2, 3]. Under 1 year olds are seen more often than all other age groups other than the over 75s [2] 

and urgent care and emergency department service use by young children  appears to be rising [4-

6].  

Parents’ anxiety about acute childhood illness leads them to seek information to help them decide 

whether or not to seek help from a healthcare professional [7-11]. A wide range of information is 

available for families, such as written leaflets or via websites much of which is either unknown to 

parents[5, 7] or does not seem to be making any impact on service use when children are acutely 

sick at home [11-14]. The increase in consultation rates for non-urgent care [4-6] suggests more 

effective information sources are needed.  

We aimed to systematically review the literature to identify the effectiveness of information 

resources to help parents decide when to seek medical care for an acutely sick child under 5 years of 

age, including the identification of factors influencing effectiveness.  

Our research questions were: 

• What measures of effectiveness have been used to evaluate such interventions? 

• How effective are existing interventions in helping parents know when to seek help for an 

acutely sick child at home? 

• What factors influence effectiveness of information provision to help parents know when to 

seek help for an acutely sick child at home? 

 

METHODS 
Search Strategy 
We systematically searched five electronic databases (Medline, CINAHL, PsycNET, ASSIA Web of 

Knowledge) and five websites (Centre for Review and Dissemination  York,  National Institute for 

Health and Care Excellence, Health Technology Assessment programme, NHS Evidence, the 

Cochrane Library) using a combination of terms on children, parents/carers, education, acute 

childhood illness (see Appendix 1). We scanned reference lists of key articles, and attempted to 

contact authors when further information was required to determine eligibility and inform quality 

assessment.  

Selection Criteria  
Studies which met all the following criteria were included:  

1. Studies which included children from 0-14 years with research participants being their 

parents or caregivers. Initial pilot searches aimed solely at children under five years yielded minimal 

results.  
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2. An educational intervention on acute childhood illness was provided to parents/caregivers in 

any form (written, visual, verbal or electronic) designed to help with decision making about whether 

or not to seek medical help 

3. The study was conducted in primary care, emergency departments, ambulatory settings or 

in the home, in high income countries as defined by Organisation for Economic Co-operation and 

Development (OECD). We included all study types.  

 

Studies were excluded if they focused on chronically ill children, hospital in-patient settings, , or 

educational interventions designed for health professionals. We limited our search to papers 

published in the English language, between January 1990 and June 2014 (inclusive). The decision to 

search from 1990 was taken pragmatically as health services have evolved considerably since the 

latter half of the twentieth century.  We did not exclude studies on the basis of quality alone but 

have noted the quality of studies when discussing their impact. To have excluded low quality studies 

would have reduced the comprehensiveness of the review, especially given the likely heterogeneity 

of study design.  

The titles and abstracts of studies identified in the search were retrieved and assessed by one 

reviewer who excluded those that were clearly not relevant. The full text of remaining studies was 

assessed for inclusion by two reviewers; discrepancies were resolved by discussion between all 

authors. Reasons for exclusion were recorded (Appendix 2). 

Data Extraction & Quality Assessment 
Data from included studies were extracted by one reviewer and checked by a second reviewer. All 

studies which met the inclusion criteria were included regardless of quality, which was assessed 

independently by two other reviewers using the Mixed Methods Appraisal Tool (MMAT)[15]. This 

gives a rating between zero stars (lowest quality) and 4 stars (****, highest quality) 

 

Evidence Synthesis: Synthesizing qualitative and quantitative research 
Narrative review was used to summarize and explain findings across studies [16, 17]. Meta-analysis 

was inappropriate due to non-comparable research designs.  

RESULTS 
The search identified 7,863 studies, of which 22 were included (Figure 1). Table 1 shows the 

characteristics of included studies of which there were nine randomised controlled trials, eight non-

randomised intervention studies, two qualitative descriptive studies,  two qualitative studies and 

one mixed method study. Thirteen were conducted in the United States (US), six in the UK, two in 

Canada and one in Denmark. Parents/caregivers of children aged 0-14 years were included across all 

studies, with 12 studies limiting inclusion to parents of children under the age of 6 years. Studies 

were conducted in primary care (9), Emergency department/hospital (7), child health clinics (3) and 

children’s health centres (3).  

Interventions involved written information in all but one study, which used video alone [20]. Written 

information was augmented by video/slide presentations [21-25], home visits [12, 26], 

reinforcement within consultations [21, 25, 27-30] or was part of a structured educational 

programme [31-33]. Three separate studies reported on the same ‘Baby Check’ intervention in 

different settings/populations [26, 34, 35]. 
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Quality of included studies is summarized in Table 1, and detailed in Appendix 3. Only two studies 

were given the highest quality score, with many being given low scores, often due to insufficient 

reporting of methods. 

Measures of effectiveness 
The most frequently used measures of effectiveness were: consultation frequency (15 studies), 

parent knowledge (9 studies), parent anxiety/reassurance (7 studies), parent satisfaction (4 studies), 

parent confidence and clinician antibiotic prescribing (both 4 studies).  

Consultation frequency 
Six of the fifteen studies which measured this outcome showed a significant reduction in either 

actual consultation rates or intention to consult in the future (see Table 2). Three of these studies 

evaluated effects on consultation rates over a longer (1 to 3 year) period post intervention and 

found persistence of effect. [19, 31, 36] (2 low and 1 high quality). One study (low quality) showed a 

reduction in home visits but with an increase in out-of-hours visits [36]. The 8 remaining studies on 

consultant frequency showed no difference on consultation rates with the specified intervention. 

Knowledge 
Nine studies assessed the effect of interventions on parental knowledge of childhood illnesses 

including fever, upper respiratory infections, febrile convulsion and otitis media (see Table 3). Most 

interventions used multiple methods to provide information, such as written materials supported by 

verbal explanations (one high quality study)  [12, 21, 24, 25, 29, 30, 37]. Timing of outcome 

measurement ranged from immediately to 32 months later. Eight studies (one high quality) found a 

significant increase in parental knowledge after interventions [20, 21, 24, 25, 30, 33, 37, 38] with a 

spread of 24 hours to 12 months for post intervention re-assessment. One (high quality) study 

showed reduction in knowledge at 7 months [12].  

 

Anxiety/Reassurance 
Of the seven randomized controlled  studies that reported this outcome, only one reported 

significantly reduced concern  compared with control group following intervention [28] (2* quality 

rating). Using Baby Check to score their baby’s illness reassured 41% (14/34) [34] and 46% [26] of 

parents respectively. In Herman and Jackson’s [31] (high quality) study the percentage of parents 

reporting that they were ‘very worried’ when their child was sick reduced by one third 

Satisfaction 
Four studies assessed the effects of interventions on parent’s satisfaction with their communication 

with health professionals [21, 27], and with the educational information received [29, 39]. Two 

studies reported non-significantly increased satisfaction in both control and interventions groups 

[21, 27](one high quality) , while another reported significantly increased satisfaction for both 

intervention groups compared to controls [29] (2* quality). The fourth study suggested a web-based 

self-triage tool would be well received by parents [39] (low quality). 

Confidence  
Two of four studies [12, 21] (one high quality) measuring the effect of interventions on parents’ 

confidence in managing childhood illness at home did not show an increase in levels of confidence.  

However Thornton et al’s (high quality) [26] field trials of ‘Baby Check’ found parents’ confidence in 
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the tool itself increased over time, whilst Kai’s [34] (2* quality) qualitative exploration found that 

parents felt ‘Baby Check’ had increased their confidence to monitor their child and given them 

‘moral support’ for their decision to consult a doctor . 

Antibiotic prescription 
Four studies assessed the effect of interventions on antibiotic prescription. Francis et al (high 

quality)[27] found a significant reduction in In antibiotic prescriptions given by clinicians in the 

intervention group (19.5% intervention vs. 40.8% control (95% confidence interval 13.7 to 28.9, 

P<0.001)); and Stockwell et al [33] showed a reduction in the number of parents who sought 

antibiotics without a prescription or used over the counter medication inappropriately; however this 

small study (11 parents) failed to report effects on  antibiotics sought by parents from health 

professionals.  Two other studies (both high quality) [12, 35] found no significant differences in 

antibiotic prescribing. 

Factors influencing the effectiveness of an intervention 
Factors which may have influenced the effectiveness of interventions were identified from a 

comparison of study populations and/or the setting of the study and the content, format and 

delivery of the educational interventions. 

 

Content of interventions: Range of topics addressed by the interventions 
Eleven studies assessed interventions which focused on a single symptom or type of childhood 

illness alone (such as fever, febrile convulsions, respiratory tract infection, otitis media), whilst ten 

provided information on a range of different childhood illnesses.  

Three single-topic studies measured consultation behavior, of which Francis et al  [27] found 

reduced intention to consult in the intervention compared to control group whilst two did not [20, 

24]. Two single-topic studies assessed anxiety/reassurance, one found no effect [27] and the other a 

reduction in both intervention and control groups [32]. Confidence was assessed in one single-topic 

study [21] which found no effect. Antibiotic prescribing was assessed in two respiratory focused 

studies [27, 33], one of which showed a significant reduction in prescribing in the intervention group 

in the first two weeks post intervention [27] and the other a non-significant reduction in seeking 

antibiotics without prescription after the intervention [33] (only Francis et al. studied rated as high 

quality). 

Four of the ten studies evaluating the effects of providing information on multiple childhood 

illnesses or symptoms showed trends towards  reduction in consultation rates or intention to consult 

[19, 28, 31, 36] (one high quality). Four multi-topic intervention studies reported a reduction in 

anxiety or increased reassurance [26, 28, 31, 34] (one high quality). Confidence improved in two of 

the ‘Baby Check’ studies [26, 34] (one high quality) but in another (high quality) study, there was no 

effect on confidence [12]. Neither of two high quality multi-topic studies demonstrated a significant 

reduction in antibiotic prescribing [12, 35]. 

In summary, reduction in consultation rates, reduction in anxiety and increases in confidence 

appeared more common in multi-topic compared to single-topic interventions, whilst reduction in 

antibiotic prescribing was more effective with single illness focused interventions.   
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Content of interventions: Information on assessment and/or management of 

childhood illness 
Four interventions specifically intended to enable parents to assess the severity of their baby’s 

illness and know when to seek medical attention for their child [25, 26, 34, 35](two high quality). 

One of these interventions (a low quality study) informed parents about fever and home 

management of fever and found that 90% of parents rated the information helpful in decision 

making and as a communication tool [21]. In contrast, nearly one third of parents did not think the 

‘Baby Check’ educational tool was useful [26], and a qualitative study of the same tool [34] revealed 

that even when parents scored their child’s illness as minor they still consulted for the illness within 

24 hours after the assessment, because they wanted practical advice on management.  

Content of the interventions: Accessibility of the information 
Many of the papers provided brief descriptions of the strategies used to make interventions easy to 

understand for parents. Three (one high quality) designed their interventions specifically for parents 

with low levels of health literacy [31, 33, 40]. The language used in the ‘Baby Check’ score card was 

simplified to accommodate low health literacy through the translation of professional terms such as 

‘reduced tone’ as ‘floppiness’ [26] and a further three studies reported that their interventions were 

designed for age 11-12 year old reading level [19, 32,41]. One study specifically mentioned using 

cartoons and humor to increase the accessibility of information [19]. There was no identifiable 

relationship on outcomes between studies which did or did not design interventions for easy 

reading. However, Krantz’s qualitative study evaluating parents’ views of a fever guide found that 

parents liked the one page, easy-to-read style, the use of simple diagrams such as a thermometer 

showing both Fahrenheit and Celsius, and pictures of how to measure a child’s temperature. Parents 

felt that these pictures were likely to enhance recall of the information.  

Delivery method for interventions: Interactive or one-way flow 
Six studies provided educational interventions to parents in an interactive manner, i.e. the parent 

could engage with the intervention rather than just receiving information [21, 25, 27, 31-33, 37]: two 

(high quality studies) showed significant reductions in consultation rates or intention to consult [27, 

31] and four significantly improved parental knowledge [21, 25, 33, 37] (low to 2* quality).   

Two additional but low to 2* quality studies [19, 28] used a relatively simple non-discursive method 

to provide information to parents, showing significant reductions in consultations of up to 88% in a 

comparison of attendances to an Emergency Department per month one year following the 

intervention. . These shared a common feature: when health professionals gave their booklets to 

parents, they emphasized that the content was important and would help them to look after their 

acutely sick child. These findings intimate that educational interventions can be successful even 

when they are provided using a simple method, but clearly further studies are needed to 

demonstrate this.  
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Intervention setting 
None of the four interventions which were delivered in the waiting room of an emergency 

department [20, 22, 23, 32] (one high quality) had significant effects on consultation rates, anxiety or 

parental knowledge. These studies involved both single topic and multi-topic interventions with 

varying delivery mechanisms and suggest that it is the environment in which the intervention was 

delivered which is associated with effectiveness, rather than the content of the intervention itself. 

Two US studies [31, 33] took place in children’s health centres: one high quality study reduced 

consultation rates in local emergency departments and primary care [31] and the other improved 

parental knowledge [33]. Peer support and a trustworthy environment were two important factors 

suggested by the authors as related to this success.  

Parent involvement in intervention development or evaluation 
One high quality study involved parents in the development [27] and four in the  evaluation of the 

educational intervention [19, 28, 31, 36]. Four showed reduction in consultation rates, intention to 

consult, or improved parental knowledge [19, 27, 28, 31],.  In comparison, studies using existing 

educational materials as their intervention, without modification and evaluation by its target 

population, were less successful [12, 35] (both high quality). 

DISCUSSION 
This systematic review and synthesis of information resources intending to help parents decide 

when to seek medical help for an acutely sick child identified measures of effectiveness used to 

evaluate interventions, as well as factors which appear to influence the effectiveness of 

interventions.  Unlike previous reviews which focused on interventions specifically for respiratory 

tract infections [42] or acute pediatric hospital admissions  [43], our review was broader as we 

identified factors influencing effectiveness of interventions on parents’ help seeking behavior for all 

common acute illnesses at home.  

Measures of effectiveness 
Consultation frequency, knowledge, reassurance/anxiety, satisfaction, confidence and antibiotic 

prescribing were used as measures of effectiveness. Studies which found reductions in consultation 

rates [19, 29, 31] were all conducted in the US, which may reflect differences in health service 

delivery systems and possible financial costs associated with unscheduled consultations. These 

differences in parental motivations may limit applicability in other countries such as the UK where 

direct parent-incurred health service costs are less relevant.  

Results from studies measuring parents’ knowledge of acute childhood illness indicate that when 

both verbal and written information were provided, parents were more likely to retain knowledge in 

the long term than when only given written information [21, 24, 25, 30, 33, 37, 38]. Verbal 

reinforcement may signal to parents that health professionals endorse the information.  

Providing information did not seem to be directly linked to increased satisfaction, although it is not 

clear whether the studies we found used a valid measurement tool. Limited information was 

available about the methods used to measure parent satisfaction, which included a question over 

the phone [29], or using one or two items within a rating scale administered by phone [21, 27]. 

Satisfaction is a complex phenomenon and it is therefore unlikely that such simple measures will 
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elucidate factors which influence it. No conclusions can be drawn regarding the impact of 

interventions on parents’ confidence to care for their child. 

The effectiveness of interventions at reducing antibiotic prescriptions mirror those of Andrews et 

al.’s [2] review of interventions specifically focused on reducing consultation and antibiotic use in 

respiratory tract infection, which found that educational materials reduced consultation rates by up 

to 40%. The two respiratory focused studies which we identified, one from the UK and one from the 

USA, both indicated a reduction in antibiotic use, whilst neither of the less focused interventions 

demonstrated any effect on antibiotic use. 

We were unable to easily identify an intervention which works consistently to reduce consultation 

rates, to improve parents’ knowledge, confidence or satisfaction.  

Factors influencing the effectiveness of an intervention 
Interventions providing information on multiple childhood illnesses or symptoms appeared to be 

more effective (e.g. reduction in consultation rates or intention to consult, reduction in anxiety or 

increased reassurance), compared to interventions addressing single symptoms.  This may be 

because common childhood symptoms, such as fever, cough, sore throat, vomiting and diarrhoea, 

often occur simultaneously. Therefore, although parents receiving fever education may feel more 

competent in managing fever, they may continue to seek a medical consultation for other symptoms 

about which they have less knowledge or confidence. Moreover, educational material which 

addressed the assessment of illness severity as well as management of minor illness appear to be 

more effective in supporting parents to care for their children and seek help when necessary: if 

information is only provided on assessment this may still leave parents needing advice about how to 

manage, even minor, illness. 

Parents’ involvement in the development of educational interventions may improve effectiveness. 

These findings support the general trend towards involving patients and the public in research [4], 

emphasizing the importance of working collaboratively with the end users of interventions.  

O’Neill-Murphy et al [32] argued that information provided in an interactive method is more 

effective in improving knowledge than non-interactive methods. However, our findings do not 

clearly support this position as we noted significant effects for interventions delivered with, and 

without, interaction. Involving health professionals in the distribution of booklets, with or without an 

interactive discussion, may increase the perceived value and reliability of the information and 

motivate parents to read the booklets, trust the home management strategies suggested and, 

finally, impact on their behavior. Parents have previously been found to trust information from 

doctors more than that from other sources [9]. 

Studies in the review were conducted in a range of settings; those conducted in emergency 

departments were the least effective [20, 22, 23, 32].  Having an acutely sick child is a stressful time 

for parents, generating considerable anxiety and uncertainty about when to seek medical help [9, 

11, 5]. Stress can impair learning [46], therefore it is not surprising that in Chande et al’s study only 

65% of participants in the intervention group remembered the video in the emergency department. 

However, two US studies [31, 33] conducted in children’s health centres showed reduction in 

consultation rates in local emergency departments and in primary care [31] and improved parental 

knowledge [33]. We do not know whether interventions delivered in children’s centres would 
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similarly work in the UK, although community education on childhood illness has been suggested in a 

recent UK survey of parents’ first contact choices [47].  

Strengths and limitations  
The strengths of our review lie in its inclusiveness. Given the non-comparable research designs, we 

used an integrative narrative approach, recognized as an effective method for summarizing and 

synthesizing findings across multiple study designs [16, 17]. This approach enabled us to identify 

influences on effectiveness across a wider range of studies and topics than would have been possible 

with a single study type or topic focused review. This comprehensive strategy does result in the 

inclusion of low quality studies whose impact may be questioned and means our recommendations 

need to confirmed in further studies.  

 

It is possible some studies were missed as the screening of titles and abstracts for inclusion was 

performed by only one person. The highly heterogeneous nature of the included studies in terms of 

design, as well as interventions, outcomes measured, populations and settings limited our ability to 

perform more quantitative syntheses. The literature search was of papers published in English since 

January 1990. However, it was evident that some of the earlier included studies are already of 

limited direct relevance to contemporary health services. For example, the ‘Baby Check’ tool used in 

three studies included a requirement for parents to measure rectal temperature, which is no longer 

recommended practice. Also no studies compared differing healthcare delivery systems; health 

systems are likely to have implications on the impact of different interventions.  

 

Recommendations for clinical practice: How best to provide information to 

help parents decide when to seek help for an acutely sick child  
Our findings indicate that interventions with the following characteristics are more likely to be 

effective:  

• Comprehensive information on childhood illness  

• Information on assessment of children’s need for a medical consultation and on how to 

manage minor illness at home  

• Reinforcement or support by local health care professionals 

• Delivery away from the stressful environment of the emergency department. This could be 

in primary care, in the home or in social care settings.  

• Co-production with parents.  

Even without the development of new materials for parents of acutely ill children, there are 

messages here for clinicians using existing materials. Clinicians need to select resources which 

provide information on multiple common symptoms of childhood illness. Evidence from focus 

groups parents indicates development with parents is good practice. Interventions in this area can 

have unexpected consequences which need to be considered prior to implementation, as for 

example one primary care based intervention which resulted in shifting consultation from day time 

home visits to the out of hours service [36]. 
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Information is best provided in primary care or social care settings. Community centres such as 

SureStart Children’s Centres in the UK provide a potential route for the delivery of health 

information by health professionals, such as health visitors. 

Directions for future research 
Most of the studies included in the review were quantitative, providing valuable information on the 

effects of educational interventions. More qualitative studies are needed, which are able to provide 

in-depth understanding about what, how, and why interventions affect parents’ abilities to assess 

and manage acute childhood illnesses. This information should be underpinned by research which 

identifies both parents’ and health professionals’ current use of information resources, and their 

views on how these resources need to be developed. Finally it is important that any future 

interventions for parents should be co-developed with parents themselves [48,49].  Given the rising 

rates of consultations and the considerable impact this is having on the health service in the UK, as 

well as on parents, there is a pressing need for larger scale implementation studies taking into 

account the findings of this review. 

Conclusion 

 
Overall, the majority of reviewed interventions had limited effects on consultation rates. Although 

many studies showed an improvement in parental knowledge of childhood illness, this did not 

necessarily lead to more confidence and less anxiety in parents when looking after their child at 

home. Interventions providing comprehensive information on childhood illness which can be used 

for both assessing children’s need for a medical consultation and for managing minor illness at home 

were more effective in reducing consultation rates than those focused on a single symptom/ illness 

or only on assessing the child’s level of acuity. Interventions also appeared more effective if parents 

were involved in their development or evaluation.  
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Figure 1 Flow of information through the phases of the selection process (Using PRISMA 

Flow Diagram structure (Moher et al., 2009)) 

Refer to appendix 2 for reasons for exclusion 

7,863 studies were 

identified through database 
and website search 

659 duplicates 

and 970 irrelevant 

studies removed 

 

Abstracts of 1,740 studies 
were reviewed for eligibility 

89 full-text 

articles excluded 
with reasons 

 

111 full-text studies were 
assessed for eligibility 

 

22 studies were included in 

this review 

6123 irrelevant 
studies excluded 
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Table 1 Characteristics and quality assessment of studies included 

Author(s)/Date Setting  Aim Design Sample Intervention Main 

Outcomes 

Quality 

Assessment* 

Qualitative studies 

Kai 1994 

 

Health Visitor 

& General 

Practitioner 

baby clinics 

(United 

Kingdom) 

To explore 

disadvantaged 

parents' perceptions & 

use of the Baby Check 

booklet. 

 

Qualitative 

interview & 

records of 

consultations 

Parents of 34 

babies < 6 

months 

attending 

weekly baby 

clinic in GP in 

disadvantaged 

area. 

Parents were 

given a copy of 

Baby Check. 

Unstructured 

30-90 minute 

interviews with 

parents until 

baby was 6 

months.  

Perceptions, use 

of the booklet & 

consultations 

for illness 

among 

disadvantage 

parents. 

 

** 

Krantz 2001 

 

Parent 

Resource 

Centre. 

Children’s 

Hospital 

Ontario 

(Canada) 

 

To describe the 

development of, & 

pilot, a fever 

anticipatory guidance 

tool for parents.  

Qualitative 

interview 

 

15 first-time 

parents with 

children aged 2 

months to 4 

years from 

inner city 

Parent 

Resource 

Centre. 

The Fever 

Anticipatory 

Guidance Tool.  

Views on, & use 

of, the booklet. 

* 

Randomised controlled trials 

Baker et al. 2009 

 

ED (United 

States) 

Effect of a brief 

educational video 

during ED visit for 

minor febrile illnesses. 

RCT 280 parents of 

children aged 3 

months to 3 

years 

presenting to 

with febrile 

illness 

Intervention: 

11 minute 

video on home 

management 

of fever.  

Control: 8 

minute video 

on home & 

automobile 

safety. 

Knowledge, 

attitudes, & 

return ED visits 

for minor febrile 

illnesses within 

2 years 

 

*** 

Broome et al. 2003 

 

6 clinics in 6 

states (United 

States) 

Effect of a structured 

education program on 

parents’/grandparents' 

RCT 216 children 

from 3/12 to 6 

years of age & 

Intervention 1:  

video & 

brochure on 

Knowledge, 

confidence, & 

satisfaction in 

* 
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 knowledge, 

confidence, & 

satisfaction in 

assessing & managing 

a child's fever. 

their parents 

/grandparents. 

183 followed 

up at 3 months 

& 145 at 6 

months. 

 

childhood fever 

in clinic;  

Intervention 2: 

brochure & 

video in clinic, 

plus health 

professional 

reinforced 

content & 

answered 

parents’ 

questions 

during 

consultation;  

Control: ‘usual’ 

care.   

assessing & 

managing child's 

fever at 48 

hours, 1, 3, & 6 

months post 

intervention;                                                                                                                

Chande et al. 1996 

 

Urban 

paediatric ED 

(United States) 

 

Effect of educational 

intervention on 

common childhood 

illness on ED visits  

 

RCT 130 parents of 

children with 

minor illnesses 

in ED.  

 

Intervention: 

10 minute 

video on 

paediatric 

health care 

issues plus 

information 

booklet on 

common 

paediatric 

ailments. 

Control: 

standard ED 

discharge 

instructions. 

Return visits to 

ED over 6-

months. 

 

* 

Francis et al. 2009 

 

General 

practice 

(United 

Kingdom) 

Effect of interactive 

booklet on respiratory 

tract infections on re-

consultation for same 

illness episode, 

antibiotic use, future 

consultation 

Cluster RCT  61 practices in 

Wales & 

England.  

558 parents of 

children (6 

months to 14 

years) with a 

Intervention: 

Eight page 

booklet on 

childhood 

respiratory 

tract infections 

within 

Re-consultation 

within 2 weeks, 

antibiotic 

prescribing & 

consumption, 

future 

consultation 

**** 
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intentions, & parental 

satisfaction. 

 

respiratory 

tract infection. 

consultations & 

as a take home 

resource.  

Control: ‘usual’ 

consultation. 

intentions, 

parent 

satisfaction & 

usefulness of 

information 

received, 

reassurance & 

enablement.  

Hansen 1990 

 

General 

practice 

(Denmark) 

Effect of booklet on 

families' minor illness-

behaviour  for children 

< 8 years. 

RCT 100 young 

families with 

min. one child 

< 8 years in 

one practice.  

 

Intervention: 

Booklet on 

common 

childhood 

problems, 

presented by 

GP. Parent 

recorded 

illnesses.  

Control: 

Unclear. 

?‘usual care’ 

plus diary 

completion. 

Consultation 

frequency & 

anxiety over 6 

months.  

 

** 

McCarthy et al. 1990 

 

US Private 

practice and 

primary care 

centre 

Effect of Acute Illness 

Observation Scales 

(AIOS) on mother’s 

judgements about 

acute illness in 

children under 24 

months. 

RCT 369 mothers 

with  2 week 

old baby. 

Intervention: 

AIOS film plus 

fever scenario 

scoring. Film 

shown again at 

6 & 15 months. 

AIOS used to 

score illness 

prior to & with 

doctor during 

consultation.  

Control: 

Routine advice 

about fever. 

Illness scored 

on 3 point 

Reliability, 

specificity and 

sensitivity of 

mother’s 

judgements 

compared to 

clinician 

assessment from 

2 weeks of age, 

for 32 months. 

 

* 
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scale. 

Robbins et al. 2003 

 

Primary care 

(United 

Kingdom) 

Effect of home visit & 

infant minor illness 

booklet on parent’s 

illness management & 

consultation rates.  

 

RCT Single GP 

practice: 103 

parents of 

babies born in 

6-month birth 

cohort. 

Intervention: 

Postal booklet 

on common 

childhood 

illnesses. 

Research nurse 

visit when baby 

6 weeks old.  

Control: 

Routine health 

visiting service. 

Confidence, 

knowledge, 

home care 

activities & 

desire to 

contact 

professionals. 

Prescription & 

consultation 

rates tracked for 

6 months. 

*** 

Thomson et al. 1999 

 

General 

Practice 

(United 

Kingdom) 

Effect of Baby Check, 

an illness scoring 

system for babies ≤ 

6/12, on parents' use 

of health services for 

their baby. 

RCT 997 mothers 

with new 

babies 

Intervention: 

Baby Check 

plus an 

accident 

prevention 

leaflet.  

Control: 

accident 

prevention 

leaflet alone. 

Consultation 

behaviour 

tracked for 6 

months 

 

*** 

Usherwood 1991 

 

General 

practice 

(United 

Kingdom) 

Effect of a children’s 

symptom booklet on 

GP consultations. 

RCT 419 

households 

with 634 

children born 

1975 to 1984 

registered with 

one practice 

Intervention: 

Postal booklet 

on cough, 

fever, sore 

throat, 

diarrhoea & 

vomiting.  

Control: No 

intervention. 

Baseline data 

gathered for 2 

months prior to 

intervention. 

Consultation 

rates for 12 

months post 

intervention. 

* 
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Non-randomised trials 

Herman & Jackson 

2010 

 

Head Start 

agencies 

(United States) 

 

Effect of educational 

intervention on health 

utilisation for acute 

illness in children ≤ 5 

years. 

 

Cohort study 

(prospective) 

 

9,240 parents 

with one child 

enrolled in 

Head Start.  

7,281 

completed the 

training.  

581 tracked 

annually for 2 

years. 

 

Health training 

programs using 

reference guide 

‘What to Do 

When Your 

Child Gets Sick’ 

by Mayer & 

Kuklierus 

(2007) in 55 

Head Start 

agencies in 35 

states. Tracked 

for 3 months, 

trained in 4th 

month, follow 

up for 6 

months. 

Annual visits 

for 581 

parents. 

ED & primary 

care 

consultation 

rates for 3-year 

period 

*** 

Isaacman et al. 1992 

 

Paediatric ED 

(United States) 

Effect of two 

standardized 

simplified discharge 

instructions on  

parents information 

recall. 

CT 

(Non-

randomised 

control) 

197 parents of 

children 

discharged 

with otitis 

media (OM).  

 

Intervention 1: 

standardised 

verbal 

discharge 

information on 

OM from HCPs 

in ED 

Intervention 2: 

as above + 

typewritten 

information 

from health 

professionals in 

ED. 

Control: ‘usual’ 

discharge 

information.                                       

Knowledge & 

management of 

OM before 

leaving ED, at 24 

& 72 hours post 

intervention. 

Return visits to 

ED  & parent 

reported 

physician 

contact within 

72 hours. 

 

** 
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Kelly et al. 1996 

 

Private 

paediatrician’s 

office, 4 

Primary care 

centres (United 

States) 

 

Effect of educational 

intervention on 

knowledge & 

management of fever 

 

Pre-test post-

test cohort 

study 

 

86 caretakers 

of children 2 

months to 5 

years 

presenting for 

routine health 

care or acute 

minor illness.  

50 follow up 

interviews. 

Printed fever 

management 

sheet at end of 

initial 

interview.  

Identified 

knowledge 

deficits 

addressed.  

 

Questionnaire 

on fever 

knowledge & 

management 

before & 2 to 4 

weeks after 

intervention. 

** 

O'Neill Murphy et al. 

2001 

Urban ED  

Children’s 

Hospital of 

Philadelphia 

(United States) 

Effects of educational 

programme on 

parents’ anxiety about 

fever, home 

management & 

consultation 

behaviour.   

 

Quasi-

experimental, 

pre-test post-

test pilot 

study 

 

87 parents 

with children 

aged 3 months 

to 5 years with 

fever > 38.4 

Intervention: 

Interactive 

Fever Program  

Control: 

Standard Fever 

Education 

Programme  

Anxiety, 

consultation 

behaviour, 

home 

management 

before & after 

HCP 

consultation, 2 

& 8 weeks after 

the 

intervention. 

* 

Rosenberg & Pless 

1993 

 

Montreal 

Children’s 

hospital ED 

(Canada) 

Effect of ED based 

parent education on 

future ED visit rates. 

Non- 

randomised 

CT  

 

300 parents of 

children > 6 

months in ED.  

 

Intervention: 

educational 

pamphlet on 

common 

childhood 

illness plus 

video in waiting 

room.  

Control: ‘usual’ 

care. 

(Sequential 

recruitment to 

intervention 

then control) 

Consultation 

behaviour 4 & 

12 months post 

intervention. 

 

Steelman et al. 1999 

 

Military 

Paediatric 

Clinic (United 

Effect of educational 

intervention on 

parent’s childhood 

Pre-test post-

test CT 

93 parents 

attending 2, 4, 

& 6 month 

Intervention: 

standardised 

slide 

Knowledge of 

fever, clinic & 

ED usage at 
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States) fever knowledge & 

consultation rates. 

well-infant 

visits. 

 

presentation 

on well-infant 

care + 10 

minute 

presentation 

on fever & mail 

out at 1 & 3 

months.  

Control: 

standardised 

slide 

presentation 

on well-infant 

care. 

enrolment, 2 & 

4 months post 

intervention. 

 

Wassmer & Hanlon 

1999 

 

Worcester 

Royal Infirmary 

DGH (United 

Kingdom) 

Effect of information 

for parents on febrile 

convulsions on 

parent’s knowledge. 

 

Non-

Randomised 

CT  

 

Intervention: 

50 parents of 

children with 

1st febrile 

convulsion 

May to Dec 

1996.  

Control: 50 

parents of 

children at 

community 

health clinic 

with no febrile 

convulsion.  

Intervention: 

verbal & 

written 

information on 

febrile 

convulsions 

during 

consultation.  

Control: no 

information 

provided. 

Assume ‘usual 

care’. 

Parental 

knowledge of 

febrile 

convulsion 1yr  

post 

intervention. 

 

Yoffe et al. 2011 

 

Primary care 

clinic (United 

States) 

Effect of parent-

focused educational 

intervention on non-

urgent ED visits. 

Realistic 

evaluation 

Parents of all 

children ≤ 10 

years attending 

3 primary care 

clinics.  

Number 

receiving the 

booklet was 

not provided. 

Intervention: 

booklet on 

common 

childhood 

illness to the 

parents with 

children 

registered with 

one primary 

care clinic. 

ED consultation 

rates Nov.2007 

to Apr.2009 
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Control: 

Parents of 

children 

registered with  

two other 

clinics not 

receiving the 

booklet. 

Quantitative descriptive studies 

Thornton et al. 1991 

 

Conducted in 

the home 

(United 

Kingdom) 

Use of Baby Check 

(BC), an illness scoring 

system for babies ≤ 

6/12, by mothers at 

home 

 

Two field 

trails 

 

Study A: 104 

mothers of 

term babies, 

randomly 

selected from 

the birth 

register 

Study B: 70 

mothers of 

term babies 

born on 

selected days 

Study A: 

Mothers used 

BC daily for a 

week & 

recorded 

contacts with 

HCPs. Research 

nurse visit to 

grade mother’s 

competence in 

booklet use.  

Study B: 

Mothers used 

BC when 

wanted to until 

baby was 6 

months. 

Research nurse 

visit when 

babies 8 & 16 

weeks. 

Questionnaire 

about BC at 6 

months. 

Views & use of 

the booklet  

 

**** 

Anhang et al 2013 

 

Two Children’s 

EDs (United 

States) 

Usability and safety of  

a web-based 

decision support tool 

for parents of children 

with flu-like illnesses 

Pilot 

feasibility 

study 

 

294 

parents/carers 

of children ≤18 

years who had 

presented to 

Intervention: 

Strategy 

for Off-site 

Rapid Triage 

(SORT) for Kids 

Caregiver 

ratings of 

usability of tool, 

sensitivity & 

specificity of  

* 
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an Emergency 

Department 

for an 

influenza-like 

illness 

tool webbased 

parent survey 

& severity 

scoring tool.  

SORT for Kids 

for identifying 

children needing 

ED 

Mixed methods studies 

Stockwell et al. 2010 

 

Early Head 

Start Agency at 

Columbia 

University 

(United States) 

Pilot evaluation of a 

community-based, 

culturally competent 

health literacy 

intervention on care of 

URI, with Latino Early 

Head Start parents. 

 

Pre-test post-

test pilot 

evaluation  

 

11 parents of 

children 6 

months to 3 

years in full 

evaluation.  

17 in 

interviews & 

33 post-class 

evaluations. 

 

Three 

education 

modules 

delivered in 

children’s 

centre.  

 

Parental 

knowledge, 

attitudes & care 

of URI before & 

2 weeks after 

final module 

using 

Knowledge, 

Attitude, 

Practices 

instrument. 

 

** 

ED = Emergency department, DGH = District General Hospital, GP = general practitioner, URI = Upper respiratory infection, RCT/CT = Randomised controlled 

trial/controlled trial 

*Quality assessment rating, between zero stars (lowest quality) and 4 stars (****, highest quality) 
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*Quality assessment rating, between zero stars (lowest quality) and 4 stars (****, highest quality) 

 

Table 2 Effectiveness of interventions on consultation rate 

Authors (date) Consultation rate (Significant results in bold) Quality 

Anhang et al. 

2013 

The algorithm correctly classified 93% of pediatric patients with Influenza like 

Illness who made necessary ED visits and all children who made a second ED 

visit for Influenza like Illness within the subsequent week. 

* 

Baker et al. 

2009 No difference in re-attendance to ED. P=0.46 95% CI -0.06 to 0.16 

*** 

Chande et al. 

1996 
No difference in contact with Primary Care Physician (p=0.37) or return visits to 

ED (p=0.68) 

* 

Francis et al. 

2009 

Non-significant reduction in re-consultation in first 2 weeks  

p=0.29 95% CI -2.7 to 9.3.   

Significant reduction in intention to consult in future for similar illness (55.3% 

intervention vs. 76.4% control) p<0.001 CI 0.20 to 0.57 

**** 

Hansen 1990 Reported significant reduction in consultations in intervention group (Mean 

consultations 0.288 (2SD 0.315-0.252) intervention vs. 0.426 (0.461-0.390) 

control group). P value not given but states as significant. 

** 

Herman & 

Jackson 2010 

Significant reduction in choosing to contact HCP first. Pre 69% Post 33% 

p<0.0001  

Significant reduction in ED (by 58% p< 0.001 95% CI 0.51 to 0.50) and doctor 

visits (by 42% p<0.001 95% CI 0.33 to 0.46) 

*** 

Isaacman et al. 

1992 
Parent reported physician contact showed a non-significant reduction (22.8% 

control vs 13.2% intervention group)                                                      Return to ED 

rates by day 3 were significantly reduced in intervention groups (3.1% 

intervention versus 10.1% control group p=0.05) 

** 

Kai 1994 14 parents reported that on 19 occasions Baby Check influenced their decision 

not to contact a doctor.  

** 

O'Neill Murphy 

et al. 2001 High attrition to follow up resulted in no data on effect on consultation rate 

* 

Robbins et al. 

2003 

Significant reduction in visits to child health clinic (Median visits: intervention 

4.5 vs. Control 5 p=0.039)                                   

No significant difference in GP, HV or minor illness nurse contacts. 

*** 

Rosenberg & 

Pless 1993 Non-significant reduction in ED use in intervention group. Mean total medical 

visits/year: Control 0.87 (SD 1.5) Intervention 0.7 (SD 1.3)  

 

Steelman et al. 

1999 

No significant differences in clinic or ED use between control and intervention 

groups, but parents with more than 1 child had significantly more 

'inappropriate' visits (>1child control group = 5 ‘inappropriate’ visits, 

intervention group = 7 such visits vs. 1 ‘inappropriate’ visit for both intervention 

and control  in families with 1 child only p=0.04) 

 

Thomson et al. 

1999 
No significant difference in total consultations p=0.26, GP p=0.30, out of hours 

service use p=0.93 or referrals p=0.64 

*** 

Usherwood 

1991 

No significant difference was found in the number of daytime health centre 

contacts.    

Significant decrease in home visits in the intervention group for households with 

one or two children (28% reduction, p<0.05) but not for larger families.  

Significant increase in out of hours contacts in the intervention group (Mean 

contacts: 1 child family Control 0.03 vs. Intervention 0.10; 2 child C:0.11 vs. 

I:0.23; 3 child C:0.06 vs. I:0.30 p<0.05) 

* 

Yoffe et al. 

2011 

Statistically significant reduction in ED use in intervention group p<0.001. 

Reductions ranged from 55 to 81% compared to the same month in the previous 

year. 

 

Summary 
6/15 studies significant difference including 1 reduction in intention to consult, 

1 reduction in home visits but with increase in out of hours services 
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*Quality assessment rating, between zero stars (lowest quality) and 4 stars (****, highest quality) 

 

Table 3 Effectiveness of interventions on parents’ knowledge 

Author (date) Parent’s knowledge (Significant results in bold) Quality 

Baker et al. 

2009 

Significant reduction in knowledge scores:           

54% reduction in responses that fever was dangerous (p<0.0001, 95% CI 0.43-

0.65)                                 

28% reduction in responses that child with fever should be woken (p<0.0001, 

95% CI 0.19-0.39)                                                   

30% increase in responses identifying aspirin as inappropriate (p<0.0001, 95% 

CI -0.42 to -0.16) 

*** 

Broome et al. 

2003 

Knowledge increased significantly more in both groups than in control group  at 

24 to 72 hours and 1,3 & 6 months p<0.03  No information on the size of the 

effect provided.                              

Those given individual instruction reported to have higher scores - no p value 

provided. 

* 

Isaacman et 

al. 1992 

Parent recall of medication data higher in all groups than other items but with 

no significant differences between groups.  

Recall of signs of improvement increased significantly for both interventions 

groups compared to controls at exit interview, day 1 and 3 (Mean correct 

responses Exit int. Control 0.9, Verbal 25.3, Verbal & Written 56.9; Day 1 C 33.3, 

V 54.5, V&W 61.0; Day 3 C 44, V 60, V&W 73.2; all p<0.05).  

Recall of worrying signs improved significantly compared to controls at exit and 

on day 1 (Exit int.  C 5.5, V 32, V&W 38.1 ; Day 1 C 19.1, V 37.5, V&W 44.5; Both 

p<0.5).  

The written and verbal intervention groups performed better than the verbal 

group at exit interview only for signs of improvement and recall of worrisome 

signs (p<0.05).       

** 

Kelly et al. 

1996 

Indirect measurement of knowledge:            

No significant difference in level of fever at which antipyretics were 

administered (p=0.91).                                                                          

A significant difference was found in accuracy of antipyretic dose (n=30 

incorrect dose pre-intervention, 18/30 (60%) accurate doses post intervention 

p=0.04). 

** 

McCarthy et al 

1990 

Indirect measurement of knowledge: 
Reliability of mother’s judgements: intervention group were more likely to agree with 

clinician than control group: 91.7% versus 72.4% (Kappa 0.50 vs 0.26).  

Specificity of mother’s judgements: Mothers in the intervention group were less likely to 

score the child’s illness as more severe than the paediatrician than those in the control 

group (Intervention 90% vs. 59% control group p<0.0001)  

Sensitivity of mother’s judgements: Serious illness was the outcome used to measure 

sensitivity. No difference found between intervention and control group (80% versus 

90% respectively).  

* 

Robbins et al. 

2003 Non significant reduction in knowledge at 7 months in intervention group  

*** 

Steelman et 

al. 1999 

Significantly fewer incorrect responses in intervention group at 2 months 

(Intervention 10.4 vs. Control 11.8; p=0.006) and at 4 months (Intervention 8.5 

vs. Control 10.3; p=0.002) 

 

Stockwell et 

al. 2010 Significant increase in knowledge/attitude health literacy score (61% p<0.05)  

** 

Wassmer & 

Hanlon 1999 

Significant increase in parental knowledge of febrile convulsion in the 

intervention group p<0.05 but these parents children had already had a febrile 

convulsion. See the original paper for details on size of the effect as these are 

reported per question asked of parents. 

 

Summary 

8/9 showed significant increase in knowledge, although implied in 2 studies and 

1 study had high risk of bias.  1 paper showed reduction in knowledge at 7 

months.1 qualitative paper. 
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Table 4 Effectiveness of interventions on parents’ anxiety or rreassurance 

Author 

(date) 
Anxiety/Reassurance (Significant results in bold) Quality 

Francis et al. 

2009 No significant difference in level of reassurance 

**** 

Hansen 1990 
Significant reduction in worry reported as the main reason for consulting the 

GP  (19% vs. 31% p=0.0075) 

** 

Herman & 

Jackson 2010 
Parents reporting being 'very worried' when their child is sick reduced by a 

third (no further statistics available). 

*** 

Kai 1994 11 parents consulted despite low acuity scores to avoid consulting later 'out of 

hours', or because they wanted reassurance.  

Baby Check did not answer their questions or tell them how to manage minor 

illness. 

** 

Krantz 2001 
Parents felt that the fever guide was reassuring and that the decision guide on 

what to do when was important to include. 

* 

O'Neill 

Murphy et al. 

2001 At 2 weeks both groups were less anxious. Control 86% Intervention 50% 

* 

Thornton et al. 

1991 

In the first part of the study 46% of mothers found using Baby Check 

reassuring and 4% said it caused anxiety. 6% of mothers reported that Baby 

Check helped them to decide whether or not to seek advice, 4% were 

reassured by a low score. Two with high scores were prompted to seek help.  

**** 

Summary 

1/7 significant reduction in worry. 3 reduced anxiety but descriptive statistics 

only. 2 qualitative papers. 

 

 

*Quality assessment rating, between zero stars (lowest quality) and 4 stars (****, highest quality) 
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Appendix 1 - Example Search Strategy Used (replicated in other literature databases) 

 

1. MEDLINE; exp FAMILY/ 

2. MEDLINE; exp PARENTS/ 

3. MEDLINE; (family* OR caregiver* OR caretaker*).ti,ab 

4. MEDLINE; families.ti,ab 

5. MEDLINE; (parent OR parents OR parenting).ti,ab 

6. MEDLINE; carer*.ti,ab 

7. MEDLINE; (infant* OR baby OR babies OR newborn* OR pediatric* OR paediatric* OR 

child* OR neonat* OR toddler*).ti,ab 

8. MEDLINE; exp CHILD/ OR exp INFANT/ 

9. MEDLINE; exp ACCESS TO INFORMATION/ 

10. MEDLINE; exp CONSUMER HEALTH INFORMATION/ 

11. MEDLINE; exp PAMPHLETS/ 

12. MEDLINE; "patient information".ti,ab,sh 

14. MEDLINE; "fact sheet*".ti,ab,sh 

15. MEDLINE; "factsheet*".ti,ab,sh.  

16. MEDLINE; "help sheet*".ti,ab,sh.  

17. MEDLINE; leaflet*.ti,ab,sh 

18. MEDLINE; pamphlet*.ti,ab,sh 

20. MEDLINE; "health education".ti,ab  

21. MEDLINE; "information literacy".ti,ab  

22. MEDLINE; "information resource*".ti,ab  

23. MEDLINE; (webpage* OR website*).ti,ab 

24. MEDLINE; (educat OR counsel*).ti,ab.  

25. MEDLINE; "consultation behavior*".ti,ab 

26. MEDLINE; "consultation behaviour*".ti,ab 

27. MEDLINE; (booklet* OR brochure*).ti,ab 

28. MEDLINE; exp ACUTE DISEASE/ 

29. MEDLINE; (acute adj2 illness*).ti,ab 

30. MEDLINE; exp FEVER/ 

31. MEDLINE; (minor adj2 illness*).ti,ab 

32. MEDLINE; (fever* OR febril*).ti,ab 

33. MEDLINE; (cough* OR diarrh* OR rash* OR vomit* OR earache*).ti,ab 

34. MEDLINE; bronchiolit*.ti,ab 

35. MEDLINE; exp COUGH/ OR exp WHOOPING COUGH/ 

36. MEDLINE; exp DIARRHEA/ 

37. MEDLINE; exp EARACHE/ 

38. MEDLINE; exp VOMITING/ 

39. MEDLINE; exp RESPIRATORY TRACT INFECTIONS/ 

40. MEDLINE; (respirator* adj2 infection*).ti,ab 

41. MEDLINE; exp OTITIS.  

42. MEDLINE; (otitis OR croup OR seizure*).ti,ab 

43. MEDLINE; exp CROUP.  

44. MEDLINE; exp BRONCHIOLITIS/ 

45. MEDLINE; exp SEIZURES/ 

46. MEDLINE; exp EXANTHEMA/ 

47. MEDLINE; (rash OR rashes OR exanthem*).ti,ab 

48. MEDLINE; exp MUCOCUTANEOUS LYMPH NODE SYNDROME/ 

49. MEDLINE; "MUCOCUTAn* LYMPH NODE*".ti,ab.  
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50. MEDLINE; kawasaki*.ti,ab 

51. MEDLINE; exp CONJUNCTIVITIS/ 

52. MEDLINE; conjuctivit*.ti,ab 

53. MEDLINE; "chicken pox".ti,ab 

54. MEDLINE; exp CHICKENPOX/ 

55. MEDLINE; chickenpox.ti,ab 

56. MEDLINE; exp EPIGLOTTITIS/ 

57. MEDLINE; epiglottit*.ti,ab 

58. MEDLINE; exp TONSILLITIS/ 

59. MEDLINE; tonsillit*.ti,ab 

60. MEDLINE; exp COMMON COLD/ 

61. MEDLINE; exp INFLUENZA, HUMAN/ 

62. MEDLINE; (influenza OR flu).ti,ab 

63. MEDLINE; "sore throat*".ti,ab 

64. MEDLINE; exp PHARYNGITIS/ 

65. MEDLINE; pharyngit*.ti,ab 

66. MEDLINE; 28 OR 29 OR 30 OR 31 OR 32 OR 33 OR 34 OR 35 OR 36 OR 37 OR 38 

OR 39 OR 40 OR 41 OR 42 OR 43 OR 44 OR 45 OR 46 OR 47 OR 48 OR 49 OR 50 OR 51 

OR 52 OR 53 OR 54 OR 55 OR 56 OR 57 OR 58 OR 59 OR 60 OR 61 OR 62 OR 63 OR 64 

OR 65 

67. MEDLINE; 1 OR 2 OR 3 OR 4 OR 5 OR 6 

68. MEDLINE; 7 OR 8 

69. MEDLINE; "health information".ti,ab 

70. MEDLINE; 9 OR 10 OR 11 OR 12 OR 14 OR 15 OR 16 OR 17 OR 18 OR 20 OR 21 OR 

22 OR 23 OR 24 OR 25 OR 26 OR 27 OR 69 

71. MEDLINE; 66 AND 67 AND 68 AND 70 

72. MEDLINE; exp MENINGITIS/ 

73. MEDLINE; meningit*.ti,ab 

74. MEDLINE; exp STATUS EPILEPTICUS/ OR exp EPILEPSY/  

75. MEDLINE; epilepsy.ti,ab 

76. MEDLINE; exp SEPSIS/ 

77. MEDLINE; sepsis.ti,ab 

78. MEDLINE; epilept*.ti,ab 

79. MEDLINE; 72 OR 73 OR 74 OR 75 OR 76 OR 77 OR 78  

80. MEDLINE; 67 AND 68 AND 70 AND 79  

81. MEDLINE; 71 OR 80 

82. MEDLINE; (father* OR mother*).ti,ab  

83. MEDLINE; 67 OR 82 

84. MEDLINE; exp INTERNET/ 

85. MEDLINE; internet.ti,ab 

86. MEDLINE; 67 OR 82.  

87. MEDLINE; 70 OR 84 OR 85  

88. MEDLINE; 66 OR 79 

89. MEDLINE; 68 AND 86 AND 87 AND 88  

90. MEDLINE; 89 [Limit to: Publication Year 1990-2014] 
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1 

 

 

 

Author, Year 

 

 

Title 

Inclusion Criteria (x = criteria not met) 

Research articles 

(quantitative, 

qualitative or 

literature review) 

Intervention= 

Information 

resources on 

acute child illness 

for  parents  

Parent 

outcome 

measured  

Intervention 

concerns child 

up to 5 years of 

age 

Intervention 

setting: home, 

primary care, A 

& E or 

ambulatory 

care 

Published in 

English 

language  

January, 1990-

October, 2011  

UK, USA, 

Australia, 

Europe, New 

Zealand and 

Canada 

2004, No authors listed 

on PubMed 

Patient information. Understanding 

ear infections in your child. 

Advance for Nurse Practitioners. 

12(7):44. 

x       

Rideout ME and First LR 

2001 

Guide for parents: a brief but 

important talk on a "hot topic": your 

child's fever  

Contemporary Pediatrics ;18(5):42 

x       

Ali M., Asefaw T., Byass 

P., Beyene H. and 

Pedersen F.K. 2005 

Helping northern Ethiopian 

communities reduce childhood 

mortality: population-based 

intervention trial 

Bulletin of the World Health 

Organisation.  83(1):27-33.  

 x     x 

Allen, J., Dyas, J. and 

Jones, M. 2002 

Minor illness in children: parents' 

views and use of health services 

British Journal of Community Nursing. 

7(9):462-8. 

 x x     

American Academy of 

Family Physicians 2004 

Information from your family doctor. 

Urinary tract infections in children 

American Family Physician.  

1;69(1):155-6 

x  x     

American Academy of 

Family Physicians 1998 

Information from your family doctor. 

When your child has a UTI 

American Family 

Physician.15;74(2):313-4. 

x  x     

Awasthi, S., Verma, T., 

and Agarwal, M. 2006 

Danger signs of neonatal illnesses: 

perceptions of caregivers and health 

workers in northern India 

Bulletin of the World Health 

Organisation. 84(10):819-26 

  X    x 
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Barbara, S. 2009 

First Contact: Effective Health Care for 

Children, Young People and Families 

Community Practitioner, 82(8), pp.18-

21 

x x      

Bernhardt, J.M. and 
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Appendix 3 Quality assessment of studies included in the review 
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Qualitative Relevant sources   Y Y 

           

 

     

Y 
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  Consideration of researchers' influence   U N 
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Randomized  Randomization   
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       controlled  Allocation concealment   

  

U U U Y N N Y U N 

  

 

       trials Outcome data (≥80%)   

  

Y Y N Y Y U Y Y U 

  

 

        Drop-out (<20%)   

  

Y N N Y Y Y Y Y Y 

  

 

      Non  Minimized selection bias   
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 trials Comparable groups   
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Y=Yes; N=No; U=Unclear 

* Quality criteria according to Mixed Methods Appraisal Tool (Pluye P et al., 2011) 

Pluye P, Robert E, Cargo M, Bartlett G, O’Cathain A, Griffiths F, Boardman F, Gagnon MP and MC, R. (2011). "Proposal: A mixed methods appraisal tool for 

systematic mixed studies reviews. Archived by WebCite® at http://www.webcitation.org/5tTRTc9yJ."   Retrieved Sept 2013, from 

http://mixedmethodsappraisaltoolpublic.pbworks.com. 

 

Explanation of decision to use the Mixed Methods Appraisal tool  

 

The MMAT tool uniquely allows you to appraise the quality of qualitative papers, quantitative papers, and mixed methods papers, using a single process
1
. 

For each type of qualitative or quantitative (RCT, non-randomised trial, descriptive) study design, there are 4 questions to answer. For a mixed methods 

study, you answer the questions for the qualitative strand and the appropriate quantitative strand and then additional questions about the mixed 

component.  

 

We appreciate it is as not as well validated as other tools for critical appraisal e.g. systematic reviews or RCT but we wanted to include all study designs for 

comprehensiveness. The nature of our narrative review resulted in a number of mixed methodologies as the MMAT approach represented the most 

coherent and valid way of structuring the review process while minimising bias.  

 
 

 

1. Pace R, Pluye P, Bartlett G, Macaulay AC, Salsberg J, Jagosh J, Seller R Testing the reliability and efficiency of the pilot Mixed Methods Appraisal Tool 

(MMAT) for systematic mixed studies review. Int J Nurs Stud. 2012 Jan;49(1):47-53 
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PRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 Checklist 

Section/topic  # Checklist item  
Reported 
on page #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, 
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and 
implications of key findings; systematic review registration number.  

2 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  4 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, 
outcomes, and study design (PICOS).  

4 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 
registration information including registration number.  

N/A 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 

language, publication status) used as criteria for eligibility, giving rationale.  
4 and 5 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 
additional studies) in the search and date last searched.  

4 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be 
repeated.  

Appendix 
1 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 
included in the meta-analysis).  

4 and 5 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 
for obtaining and confirming data from investigators.  

5 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 
simplifications made.  

Appendix 
3 

Risk of bias in individual 
studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 
done at the study or outcome level), and how this information is to be used in any data synthesis.  

Page 5 
and 
Appendix 
3 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  Page 5 
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PRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 Checklist 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency 

(e.g., I
2
) for each meta-analysis.  

Page 5 
and 
Appendix 
3 

 

Page 1 of 2  

Section/topic  # Checklist item  
Reported 
on page #  

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 
reporting within studies).  

Page 5 
and 11 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating 

which were pre-specified.  
N/A 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at 
each stage, ideally with a flow diagram.  

Figure 1 
and 
Appendix 
2 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and 
provide the citations.  

Table 1 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  Table 1 
and 
Appendix 
3 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.  

Table 1, 
Appendix 
3 and 
Pages 5 
to 9 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  N/A 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  N/A 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).  N/A 

DISCUSSION   
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PRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 Checklist 

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 
key groups (e.g., healthcare providers, users, and policy makers).  

9 and 10 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias).  

11 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  12 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 
systematic review.  

12 

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. 
doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  
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Information resources to aid parental decision making on when to 

seek medical care for their acutely sick child: What does the literature 

tell us about what works? 

Abstract 

Objective  

To identify the effectiveness of information resources to help parents decide when to seek medical 

care for an acutely sick child under 5 years of age, including the identification of factors influencing 

effectiveness, by systematically reviewing the literature 

Methods 

Five databases and five websites were systematically searched using a combination of terms on 

children, parents, education, acute childhood illness. A narrative approach, assessing quality via the 

Mixed Methods Appraisal Tool, was used due to non-comparable research designs. 

Results 

Twenty-two studies met the inclusion criteria: 9 Randomised Control Trials, 8 Non-randomised 

intervention studies, 2 Qualitative Descriptive studies, 2 qualitative studies and 1 mixed method 

study. Consultation frequency (15 studies), knowledge (9 studies), anxiety/reassurance (7 studies), 

confidence (4 studies) satisfaction (4 studies) and antibiotic prescription (4 studies) were used as 

measures of effectiveness. Quality of the studies was variable but themes supported information 

needing to be relevant and comprehensive to enable parents to manage an episode of minor illness 

Interventions addressing a range of symptoms along with assessment and management of childhood 

illness, appeared to have the greatest impact on the reported measures. The majority of 

interventions had limited impact on consultation frequencies, No conclusive evidence can be drawn 

from studies measuring other outcomes. 

Conclusion 

Findings confirm that information needs to be relevant and comprehensive to enable parents to 

manage an episode of minor illness. Incomplete information leaves parents still needing to seek help 

and irrelevant information appears to reduce parents’ trust in the intervention. Interventions are 

more likely to be effective if they are also delivered in non-stressful environments such as the home 

and are co-produced with parents.  

 

Key words 

Parent information, acute childhood illness, integrative review, measures of effectiveness, 

health education 
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Strengths and Limitations 
• This is the first review of the outcome of information resources which aid parental decision 

making utilising systematic search and quality assessment criteria.  

• The findings are limited by the quality of the studies and not being able to control for the 

impact of different healthcare delivery systems. 
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BACKGROUND 
Acute illness is a universal experience for children and families and represents the most common 

type of illness in childhood, particularly in 0-5 year olds. Acute illness includes short term illnesses, 

predominantly infections such as coughs, colds, diarrhoea, vomiting and ear infections. Home 

management is often supported by consultations in primary care, where children under 5 years old 

constitute 40% of General Practitioner (GP) workload [1], with most consultations for acute illness 

[2, 3]. Under 1 year olds are seen more often than all other age groups other than the over 75s [2] 

and urgent care and emergency department service use by young children  appears to be rising [4-

6].  

Parents’ anxiety about acute childhood illness leads them to seek information to help them decide 

whether or not to seek help from a healthcare professional [7-11]. A wide range of information is 

available for families, such as written leaflets or via websites much of which is either unknown to 

parents[5, 7] or does not seem to be making any impact on service use when children are acutely 

sick at home [11-14]. The increase in consultation rates for non-urgent care [4-6] suggests more 

effective information sources are needed.  

We aimed to systematically review the literature to identify the effectiveness of information 

resources to help parents decide when to seek medical care for an acutely sick child under 5 years of 

age, including the identification of factors influencing effectiveness.  

Our research questions were: 

• What measures of effectiveness have been used to evaluate such interventions? 

• How effective are existing interventions in helping parents know when to seek help for an 

acutely sick child at home? 

• What factors influence effectiveness of information provision to help parents know when to 

seek help for an acutely sick child at home? 

 

METHODS 
Search Strategy 
We systematically searched five electronic databases (Medline, CINAHL, PsycNET, ASSIA Web of 

Knowledge) and five websites (Centre for Review and Dissemination  York,  National Institute for 

Health and Care Excellence, Health Technology Assessment programme, NHS Evidence, the 

Cochrane Library) using a combination of terms on children, parents/carers, education, acute 

childhood illness (see Appendix 1). We scanned reference lists of key articles, and attempted to 

contact authors when further information was required to determine eligibility and inform quality 

assessment.  

Selection Criteria  
Studies which met all the following criteria were included:  

1. Studies which included children from 0-14 years with research participants being their 

parents or caregivers. Initial pilot searches aimed solely at children under five years yielded minimal 

results.  
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2. An educational intervention on acute childhood illness was provided to parents/caregivers in 

any form (written, visual, verbal or electronic) designed to help with decision making about whether 

or not to seek medical help 

3. The study was conducted in primary care, emergency departments, ambulatory settings or 

in the home, in high income countries as defined by Organisation for Economic Co-operation and 

Development (OECD). We included all study types.  

 

Studies were excluded if they focused on chronically ill children, hospital in-patient settings, , or 

educational interventions designed for health professionals. We limited our search to papers 

published in the English language, between January 1990 and June 2014 (inclusive). The decision to 

search from 1990 was taken pragmatically as health services have evolved considerably since the 

latter half of the twentieth century.  We did not exclude studies on the basis of quality alone but 

have noted the quality of studies when discussing their impact. To have excluded low quality studies 

would have reduced the comprehensiveness of the review, especially given the likely heterogeneity 

of study design.  

The titles and abstracts of studies identified in the search were retrieved and assessed by one 

reviewer who excluded those that were clearly not relevant. The full text of remaining studies was 

assessed for inclusion by two reviewers; discrepancies were resolved by discussion between all 

authors. Reasons for exclusion were recorded (Appendix 2). 

Data Extraction & Quality Assessment 
Data from included studies were extracted by one reviewer and checked by a second reviewer. All 

studies which met the inclusion criteria were included regardless of quality, which was assessed 

independently by two other reviewers using the Mixed Methods Appraisal Tool (MMAT)[15]. This 

gives a rating between zero stars (lowest quality) and 4 stars (****, highest quality) 

Evidence Synthesis: Synthesizing qualitative and quantitative research 
Narrative review was used to summarize and explain findings across studies [16, 17]. Meta-analysis 

was inappropriate due to non-comparable research designs.  

RESULTS 
The search identified 7,863 studies, of which 22 were included (Figure 1). Table 1 shows the 

characteristics of included studies of which there were nine randomised controlled trials, eight non-

randomised intervention studies, two qualitative descriptive studies,  two qualitative studies and 

one mixed method study. Thirteen were conducted in the United States (US), six in the UK, two in 

Canada and one in Denmark. Parents/caregivers of children aged 0-14 years were included across all 

studies, with 12 studies limiting inclusion to parents of children under the age of 6 years. Studies 

were conducted in primary care (9), Emergency department/hospital (7), child health clinics (3) and 

children’s health centres (3).  

Interventions involved written information in all but one study, which used video alone [18]. Written 

information was augmented by video/slide presentations [19-23], home visits [12, 24], 

reinforcement within consultations [19, 23, 25-28] or was part of a structured educational 

programme [29-31]. Three separate studies reported on the same ‘Baby Check’ intervention in 

different settings/populations [24, 32, 33]. 
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Table 1 Characteristics and quality assessment of studies included 

Author(s)/Date Setting  Aim Design Sample Intervention Main 

Outcomes 

Quality 

Assessment* 

Qualitative studies 

Kai 1994 

 

Health Visitor 

& General 

Practitioner 

baby clinics 

(United 

Kingdom) 

To explore 

disadvantaged 

parents' perceptions & 

use of the Baby Check 

booklet. 

 

Qualitative 

interview & 

records of 

consultations 

Parents of 34 

babies < 6 

months 

attending 

weekly baby 

clinic in GP in 

disadvantaged 

area. 

Parents were 

given a copy of 

Baby Check. 

Unstructured 

30-90 minute 

interviews with 

parents until 

baby was 6 

months.  

Perceptions, use 

of the booklet & 

consultations 

for illness 

among 

disadvantage 

parents. 

 

** 

Krantz 2001 

 

Parent 

Resource 

Centre. 

Children’s 

Hospital 

Ontario 

(Canada) 

 

To describe the 

development of, & 

pilot, a fever 

anticipatory guidance 

tool for parents.  

Qualitative 

interview 

 

15 first-time 

parents with 

children aged 2 

months to 4 

years from 

inner city 

Parent 

Resource 

Centre. 

The Fever 

Anticipatory 

Guidance Tool.  

Views on, & use 

of, the booklet. 

* 

Randomised controlled trials 

Baker et al. 2009 

 

ED (United 

States) 

Effect of a brief 

educational video 

during ED visit for 

minor febrile illnesses. 

RCT 280 parents of 

children aged 3 

months to 3 

years 

presenting to 

with febrile 

illness 

Intervention: 

11 minute 

video on home 

management 

of fever.  

Control: 8 

minute video 

on home & 

automobile 

safety. 

Knowledge, 

attitudes, & 

return ED visits 

for minor febrile 

illnesses within 

2 years 

 

*** 

Broome et al. 2003 

 

6 clinics in 6 

states (United 

Effect of a structured 

education program on 

RCT 216 children 

from 3/12 to 6 

Intervention 1:  

video & 

Knowledge, 

confidence, & 

* 
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States) 

 

parents’/grandparents' 

knowledge, 

confidence, & 

satisfaction in 

assessing & managing 

a child's fever. 

years of age & 

their parents 

/grandparents. 

183 followed 

up at 3 months 

& 145 at 6 

months. 

 

brochure on 

childhood fever 

in clinic;  

Intervention 2: 

brochure & 

video in clinic, 

plus health 

professional 

reinforced 

content & 

answered 

parents’ 

questions 

during 

consultation;  

Control: ‘usual’ 

care.   

satisfaction in 

assessing & 

managing child's 

fever at 48 

hours, 1, 3, & 6 

months post 

intervention;                                                                                                                

Chande et al. 1996 

 

Urban 

paediatric ED 

(United States) 

 

Effect of educational 

intervention on 

common childhood 

illness on ED visits  

 

RCT 130 parents of 

children with 

minor illnesses 

in ED.  

 

Intervention: 

10 minute 

video on 

paediatric 

health care 

issues plus 

information 

booklet on 

common 

paediatric 

ailments. 

Control: 

standard ED 

discharge 

instructions. 

Return visits to 

ED over 6-

months. 

 

* 

Francis et al. 2009 

 

General 

practice 

(United 

Kingdom) 

Effect of interactive 

booklet on respiratory 

tract infections on re-

consultation for same 

Cluster RCT  61 practices in 

Wales & 

England.  

558 parents of 

Intervention: 

Eight page 

booklet on 

childhood 

Re-consultation 

within 2 weeks, 

antibiotic 

prescribing & 

**** 
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illness episode, 

antibiotic use, future 

consultation 

intentions, & parental 

satisfaction. 

 

children (6 

months to 14 

years) with a 

respiratory 

tract infection. 

respiratory 

tract infections 

within 

consultations & 

as a take home 

resource.  

Control: ‘usual’ 

consultation. 

consumption, 

future 

consultation 

intentions, 

parent 

satisfaction & 

usefulness of 

information 

received, 

reassurance & 

enablement.  

Hansen 1990 

 

General 

practice 

(Denmark) 

Effect of booklet on 

families' minor illness-

behaviour  for children 

< 8 years. 

RCT 100 young 

families with 

min. one child 

< 8 years in 

one practice.  

 

Intervention: 

Booklet on 

common 

childhood 

problems, 

presented by 

GP. Parent 

recorded 

illnesses.  

Control: 

Unclear. 

?‘usual care’ 

plus diary 

completion. 

Consultation 

frequency & 

anxiety over 6 

months.  

 

** 

McCarthy et al. 1990 

 

US Private 

practice and 

primary care 

centre 

Effect of Acute Illness 

Observation Scales 

(AIOS) on mother’s 

judgements about 

acute illness in 

children under 24 

months. 

RCT 369 mothers 

with  2 week 

old baby. 

Intervention: 

AIOS film plus 

fever scenario 

scoring. Film 

shown again at 

6 & 15 months. 

AIOS used to 

score illness 

prior to & with 

doctor during 

consultation.  

Reliability, 

specificity and 

sensitivity of 

mother’s 

judgements 

compared to 

clinician 

assessment from 

2 weeks of age, 

for 32 months. 

* 
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Control: 

Routine advice 

about fever. 

Illness scored 

on 3 point 

scale. 

 

Robbins et al. 2003 
 

Primary care 

(United 

Kingdom) 

Effect of home visit & 

infant minor illness 

booklet on parent’s 

illness management & 

consultation rates.  

 

RCT Single GP 

practice: 103 

parents of 

babies born in 

6-month birth 

cohort. 

Intervention: 

Postal booklet 

on common 

childhood 

illnesses. 

Research nurse 

visit when baby 

6 weeks old.  

Control: 

Routine health 

visiting service. 

Confidence, 

knowledge, 

home care 

activities & 

desire to 

contact 

professionals. 

Prescription & 

consultation 

rates tracked for 

6 months. 

*** 

Thomson et al. 1999 

 

General 

Practice 

(United 

Kingdom) 

Effect of Baby Check, 

an illness scoring 

system for babies ≤ 

6/12, on parents' use 

of health services for 

their baby. 

RCT 997 mothers 

with new 

babies 

Intervention: 

Baby Check 

plus an 

accident 

prevention 

leaflet.  

Control: 

accident 

prevention 

leaflet alone. 

Consultation 

behaviour 

tracked for 6 

months 

 

*** 

Usherwood 1991 

 

General 

practice 

(United 

Kingdom) 

Effect of a children’s 

symptom booklet on 

GP consultations. 

RCT 419 

households 

with 634 

children born 

1975 to 1984 

registered with 

one practice 

Intervention: 

Postal booklet 

on cough, 

fever, sore 

throat, 

diarrhoea & 

vomiting.  

Consultation 

rates for 12 

months post 

intervention. 

* 
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Control: No 

intervention. 

Baseline data 

gathered for 2 

months prior to 

intervention. 

Non-randomised trials 

Herman & Jackson 

2010 

 

Head Start 

agencies 

(United States) 

 

Effect of educational 

intervention on health 

utilisation for acute 

illness in children ≤ 5 

years. 

 

Cohort study 

(prospective) 

 

9,240 parents 

with one child 

enrolled in 

Head Start.  

7,281 

completed the 

training.  

581 tracked 

annually for 2 

years. 

 

Health training 

programs using 

reference guide 

‘What to Do 

When Your 

Child Gets Sick’ 

by Mayer & 

Kuklierus 

(2007) in 55 

Head Start 

agencies in 35 

states. Tracked 

for 3 months, 

trained in 4th 

month, follow 

up for 6 

months. 

Annual visits 

for 581 

parents. 

ED & primary 

care 

consultation 

rates for 3-year 

period 

*** 

Isaacman et al. 1992 

 

Paediatric ED 

(United States) 

Effect of two 

standardized 

simplified discharge 

instructions on  

parents information 

recall. 

CT 

(Non-

randomised 

control) 

197 parents of 

children 

discharged 

with otitis 

media (OM).  

 

Intervention 1: 

standardised 

verbal 

discharge 

information on 

OM from HCPs 

in ED 

Intervention 2: 

as above + 

Knowledge & 

management of 

OM before 

leaving ED, at 24 

& 72 hours post 

intervention. 

Return visits to 

ED  & parent 

reported 

** 
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typewritten 

information 

from health 

professionals in 

ED. 

Control: ‘usual’ 

discharge 

information.                                       

physician 

contact within 

72 hours. 

 

Kelly et al. 1996 

 

Private 

paediatrician’s 

office, 4 

Primary care 

centres (United 

States) 

 

Effect of educational 

intervention on 

knowledge & 

management of fever 

 

Pre-test post-

test cohort 

study 

 

86 caretakers 

of children 2 

months to 5 

years 

presenting for 

routine health 

care or acute 

minor illness.  

50 follow up 

interviews. 

Printed fever 

management 

sheet at end of 

initial 

interview.  

Identified 

knowledge 

deficits 

addressed.  

 

Questionnaire 

on fever 

knowledge & 

management 

before & 2 to 4 

weeks after 

intervention. 

** 

O'Neill Murphy et al. 

2001 

Urban ED  

Children’s 

Hospital of 

Philadelphia 

(United States) 

Effects of educational 

programme on 

parents’ anxiety about 

fever, home 

management & 

consultation 

behaviour.   

 

Quasi-

experimental, 

pre-test post-

test pilot 

study 

 

87 parents 

with children 

aged 3 months 

to 5 years with 

fever > 38.4 

Intervention: 

Interactive 

Fever Program  

Control: 

Standard Fever 

Education 

Programme  

Anxiety, 

consultation 

behaviour, 

home 

management 

before & after 

HCP 

consultation, 2 

& 8 weeks after 

the 

intervention. 

* 

Rosenberg & Pless 

1993 

 

Montreal 

Children’s 

hospital ED 

(Canada) 

Effect of ED based 

parent education on 

future ED visit rates. 

Non- 

randomised 

CT  

 

300 parents of 

children > 6 

months in ED.  

 

Intervention: 

educational 

pamphlet on 

common 

childhood 

illness plus 

video in waiting 

Consultation 

behaviour 4 & 

12 months post 

intervention. 
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room.  

Control: ‘usual’ 

care. 

(Sequential 

recruitment to 

intervention 

then control) 

Steelman et al. 1999 

 

Military 

Paediatric 

Clinic (United 

States) 

Effect of educational 

intervention on 

parent’s childhood 

fever knowledge & 

consultation rates. 

Pre-test post-

test CT 

93 parents 

attending 2, 4, 

& 6 month 

well-infant 

visits. 

 

Intervention: 

standardised 

slide 

presentation 

on well-infant 

care + 10 

minute 

presentation 

on fever & mail 

out at 1 & 3 

months.  

Control: 

standardised 

slide 

presentation 

on well-infant 

care. 

Knowledge of 

fever, clinic & 

ED usage at 

enrolment, 2 & 

4 months post 

intervention. 

 

 

Wassmer & Hanlon 

1999 

 

Worcester 

Royal Infirmary 

DGH (United 

Kingdom) 

Effect of information 

for parents on febrile 

convulsions on 

parent’s knowledge. 

 

Non-

Randomised 

CT  

 

Intervention: 

50 parents of 

children with 

1st febrile 

convulsion 

May to Dec 

1996.  

Control: 50 

parents of 

children at 

community 

health clinic 

Intervention: 

verbal & 

written 

information on 

febrile 

convulsions 

during 

consultation.  

Control: no 

information 

provided. 

Assume ‘usual 

Parental 

knowledge of 

febrile 

convulsion 1yr  

post 

intervention. 
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with no febrile 

convulsion.  

care’. 

Yoffe et al. 2011 

 

Primary care 

clinic (United 

States) 

Effect of parent-

focused educational 

intervention on non-

urgent ED visits. 

Realistic 

evaluation 

Parents of all 

children ≤ 10 

years attending 

3 primary care 

clinics.  

Number 

receiving the 

booklet was 

not provided. 

Intervention: 

booklet on 

common 

childhood 

illness to the 

parents with 

children 

registered with 

one primary 

care clinic. 

Control: 

Parents of 

children 

registered with  

two other 

clinics not 

receiving the 

booklet. 

ED consultation 

rates Nov.2007 

to Apr.2009 

 

Qualitative Descriptive Studies  

Thornton et al. 1991 

 

Conducted in 

the home 

(United 

Kingdom) 

Use of Baby Check 

(BC), an illness scoring 

system for babies ≤ 

6/12, by mothers at 

home 

 

Two field 

trails 

 

Study A: 104 

mothers of 

term babies, 

randomly 

selected from 

the birth 

register 

Study B: 70 

mothers of 

term babies 

born on 

selected days 

Study A: 

Mothers used 

BC daily for a 

week & 

recorded 

contacts with 

HCPs. Research 

nurse visit to 

grade mother’s 

competence in 

booklet use.  

Study B: 

Mothers used 

BC when 

wanted to until 

Views & use of 

the booklet  

 

**** 
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baby was 6 

months. 

Research nurse 

visit when 

babies 8 & 16 

weeks. 

Questionnaire 

about BC at 6 

months. 

Anhang et al 2013 

 

Two Children’s 

EDs (United 

States) 

Usability and safety of  

a web-based 

decision support tool 

for parents of children 

with flu-like illnesses 

Pilot 

feasibility 

study 

 

294 

parents/carers 

of children ≤18 

years who had 

presented to 

an Emergency 

Department 

for an 

influenza-like 

illness 

Intervention: 

Strategy 

for Off-site 

Rapid Triage 

(SORT) for Kids 

tool webbased 

parent survey 

& severity 

scoring tool.  

Caregiver 

ratings of 

usability of tool, 

sensitivity & 

specificity of  

SORT for Kids 

for identifying 

children needing 

ED 

* 

Mixed methods studies 

Stockwell et al. 2010 

 

Early Head 

Start Agency at 

Columbia 

University 

(United States) 

Pilot evaluation of a 

community-based, 

culturally competent 

health literacy 

intervention on care of 

URI, with Latino Early 

Head Start parents. 

 

Pre-test post-

test pilot 

evaluation  

 

11 parents of 

children 6 

months to 3 

years in full 

evaluation.  

17 in 

interviews & 

33 post-class 

evaluations. 

 

Three 

education 

modules 

delivered in 

children’s 

centre.  

 

Parental 

knowledge, 

attitudes & care 

of URI before & 

2 weeks after 

final module 

using 

Knowledge, 

Attitude, 

Practices 

instrument. 

 

** 

ED = Emergency department, DGH = District General Hospital, GP = general practitioner, URI = Upper respiratory infection, RCT/CT = Randomised controlled 

trial/controlled trial 

*Quality assessment rating, between zero stars (lowest quality) and 4 stars (****, highest quality
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Quality of included studies is summarized in Table 1, and detailed in Appendix 3. Only two studies 

were given the highest quality score, with many being given low scores, often due to insufficient 

reporting of methods. 

Measures of effectiveness 
The most frequently used measures of effectiveness were: consultation frequency (15 studies), 

parent knowledge (9 studies), parent anxiety/reassurance (7 studies), parent satisfaction (4 studies), 

parent confidence and clinician antibiotic prescribing (both 4 studies).  

Consultation frequency 
Six of the fifteen studies which measured this outcome showed a significant reduction in either 

actual consultation rates or intention to consult in the future (see Table 2). Three of these studies 

evaluated effects on consultation rates over a longer (1 to 3 year) period post intervention and 

found persistence of effect. [34,29 ,35] (2 low and 1 high quality). One study (low quality) showed a 

reduction in home visits but with an increase in out-of-hours visits [35]. The 8 remaining studies on 

consultant frequency showed no difference on consultation rates with the specified intervention. 

Knowledge 
Nine studies assessed the effect of interventions on parental knowledge of childhood illnesses 

including fever, upper respiratory infections, febrile convulsion and otitis media (see Table 3). Most 

interventions used multiple methods to provide information, such as written materials supported by 

verbal explanations (one high quality study)  [12, 19, 22, 23, 27, 28, 36]. Timing of outcome 

measurement ranged from immediately to 32 months later. Eight studies (one high quality) found a 

significant increase in parental knowledge after interventions [18, 19, 22, 23, 27, 28, 31, 36,] with a 

spread of 24 hours to 12 months for post intervention re-assessment. One (high quality) study 

showed reduction in knowledge at 7 months [12].  

 

Anxiety/Reassurance 
Of the seven randomized controlled studies that reported this outcome (table 4), only one reported 

significantly reduced concern  compared with control group following intervention [26] (2* quality 

rating). Using Baby Check to score their baby’s illness reassured 41% (14/34) [32] and 46% [24] of 

parents respectively. In Herman and Jackson’s [29] (high quality) study the percentage of parents 

reporting that they were ‘very worried’ when their child was sick reduced by one third 

Satisfaction 
Four studies assessed the effects of interventions on parent’s satisfaction with their communication 

with health professionals [19, 25], and with the educational information received [27, 37]. Two 

studies reported non-significantly increased satisfaction in both control and interventions groups 

[19, 25](one high quality) , while another reported significantly increased satisfaction for both 

intervention groups compared to controls [27] (2* quality). The fourth study suggested a web-based 

self-triage tool would be well received by parents [37] (low quality). 
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Table 2 - Effectiveness of interventions on consultation rate 

Authors (date) Consultation rate (Significant results in bold) Quality 

Anhang et al. 

2013 

The algorithm correctly classified 93% of pediatric patients with Influenza like 

Illness who made necessary ED visits and all children who made a second ED 

visit for Influenza like Illness within the subsequent week. 

* 

Baker et al. 

2009 

No difference in re-attendance to ED. P=0.46 95% CI -0.06 to 0.16 *** 

Chande et al. 

1996 

No difference in contact with Primary Care Physician (p=0.37) or return visits to 

ED (p=0.68) 

* 

Francis et al. 

2009 

Non-significant reduction in re-consultation in first 2 weeks  

p=0.29 95% CI -2.7 to 9.3.   

Significant reduction in intention to consult in future for similar illness (55.3% 

intervention vs. 76.4% control) p<0.001 CI 0.20 to 0.57 

**** 

Hansen 1990 Reported significant reduction in consultations in intervention group (Mean 

consultations 0.288 (2SD 0.315-0.252) intervention vs. 0.426 (0.461-0.390) 

control group). P value not given but states as significant. 

** 

Herman & 

Jackson 2010 

Significant reduction in choosing to contact HCP first. Pre 69% Post 33% 

p<0.0001  

Significant reduction in ED (by 58% p< 0.001 95% CI 0.51 to 0.50) and doctor 

visits (by 42% p<0.001 95% CI 0.33 to 0.46) 

*** 

Isaacman et al. 

1992 

Parent reported physician contact showed a non-significant reduction (22.8% 

control vs 13.2% intervention group)                                                      Return to ED 

rates by day 3 were significantly reduced in intervention groups (3.1% 

intervention versus 10.1% control group p=0.05) 

** 

Kai 1994 14 parents reported that on 19 occasions Baby Check influenced their decision 

not to contact a doctor.  

** 

O'Neill Murphy 

et al. 2001 

High attrition to follow up resulted in no data on effect on consultation rate * 

Robbins et al. 

2003 

Significant reduction in visits to child health clinic (Median visits: intervention 

4.5 vs. Control 5 p=0.039)                                   

No significant difference in GP, HV or minor illness nurse contacts. 

*** 

Rosenberg & 

Pless 1993 

Non-significant reduction in ED use in intervention group. Mean total medical 

visits/year: Control 0.87 (SD 1.5) Intervention 0.7 (SD 1.3)  

 

Steelman et al. 

1999 

No significant differences in clinic or ED use between control and intervention 

groups, but parents with more than 1 child had significantly more 

'inappropriate' visits (>1child control group = 5 ‘inappropriate’ visits, 

intervention group = 7 such visits vs. 1 ‘inappropriate’ visit for both intervention 

and control  in families with 1 child only p=0.04) 

 

Thomson et al. 

1999 

No significant difference in total consultations p=0.26, GP p=0.30, out of hours 

service use p=0.93 or referrals p=0.64 

*** 

Usherwood 

1991 

No significant difference was found in the number of daytime health centre 

contacts.    

Significant decrease in home visits in the intervention group for households with 

one or two children (28% reduction, p<0.05) but not for larger families.  

Significant increase in out of hours contacts in the intervention group (Mean 

contacts: 1 child family Control 0.03 vs. Intervention 0.10; 2 child C:0.11 vs. 

I:0.23; 3 child C:0.06 vs. I:0.30 p<0.05) 

* 

Yoffe et al. 

2011 

Statistically significant reduction in ED use in intervention group p<0.001. 

Reductions ranged from 55 to 81% compared to the same month in the previous 

year. 

 

Summary 6/15 studies significant difference including 1 reduction in intention to consult, 1 

reduction in home visits but with increase in out of hours services 
Quality assessment rating between zero stars (lowest) quality and four stars (highest) 
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Table 3 – Effectiveness of interventions on parents’ knowledge 

 

 

Author (date) Parent’s knowledge (Significant results in bold) Quality 

Baker et al. 

2009 

Significant reduction in knowledge scores: 54% reduction in responses that 

fever was dangerous (p<0.0001, 95% CI 0.43-0.65) 28% reduction in responses 

that child with fever should be woken (p<0.0001, 95% CI 0.19-0.39) 30% 

increase in responses identifying aspirin as inappropriate (p<0.0001, 95% CI -

0.42 to -0.16) 

*** 

Broome et al. 

2003 

Knowledge increased significantly more in both groups than in control group  at 

24 to 72 hours and 1,3 & 6 months p<0.03  No information on the size of the 

effect provided. Those given individual instruction reported to have higher 

scores - no p value provided. 

* 

Isaacman et 

al. 1992 

Parent recall of medication data higher in all groups than other items but with 

no significant differences between groups. Recall of signs of improvement 

increased significantly for both interventions groups compared to controls at 

exit interview, day 1 and 3 (Mean correct responses Exit int. Control 0.9, Verbal 

25.3, Verbal & Written 56.9; Day 1 C 33.3, V 54.5, V&W 61.0; Day 3 C 44, V 60, 

V&W 73.2; all p<0.05). Recall of worrying signs improved significantly compared 

to controls at exit and on day 1 (Exit int.  C 5.5, V 32, V&W 38.1 ; Day 1 C 19.1, V 

37.5, V&W 44.5; Both p<0.5). The written and verbal intervention groups 

performed better than the verbal group at exit interview only for signs of 

improvement and recall of worrisome signs (p<0.05). 

** 

Kelly et al. 

1996 

Indirect measurement of knowledge: 

No significant difference in level of fever at which antipyretics were 

administered (p=0.91). A significant difference was found in accuracy of 

antipyretic dose (n=30 incorrect dose pre-intervention, 18/30 (60%) accurate 

doses post intervention p=0.04). 

** 

McCarthy et al 

1990 

Indirect measurement of knowledge: 
Reliability of mother’s judgements: intervention group were more likely to agree with 

clinician than control group: 91.7% versus 72.4% (Kappa 0.50 vs 0.26). 

Specificity of mother’s judgements: Mothers in the intervention group were less likely to 

score the child’s illness as more severe than the paediatrician than those in the control 

group (Intervention 90% vs. 59% control group p<0.0001) 

Sensitivity of mother’s judgements: Serious illness was the outcome used to measure 

sensitivity. No difference found between intervention and control group (80% versus 

90% respectively). 

* 

Robbins et al. 

2003 

Non significant reduction in knowledge at 7 months in intervention group *** 

Steelman et 

al. 1999 

Significantly fewer incorrect responses in intervention group at 2 months 

(Intervention 10.4 vs. Control 11.8; p=0.006) and at 4 months (Intervention 8.5 

vs. Control 10.3; p=0.002) 

 

Stockwell et 

al. 2010 

Significant increase in knowledge/attitude health literacy score (61% p<0.05) ** 

Wassmer & 

Hanlon 1999 

Significant increase in parental knowledge of febrile convulsion in the 

intervention group p<0.05 but these parents children had already had a febrile 

convulsion. See the original paper for details on size of the effect as these are 

reported per question asked of parents. 

 

Summary 8/9 showed significant increase in knowledge, although implied in 2 studies and 

1 study had high risk of bias.  1 paper showed reduction in knowledge at 7 

months.1 qualitative paper. 
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Table 4 – Effectiveness of interventions on parents’ anxiety of reassurance 

Author 

(date) 
Anxiety/Reassurance (Significant results in bold) Quality 

Francis et al. 

2009 

No significant difference in level of reassurance **** 

Hansen 1990 Significant reduction in worry reported as the main reason for consulting the 

GP  (19% vs. 31% p=0.0075) 

** 

Herman & 

Jackson 2010 

Parents reporting being 'very worried' when their child is sick reduced by a 

third (no further statistics available). 

*** 

Kai 1994 11 parents consulted despite low acuity scores to avoid consulting later 'out of 

hours', or because they wanted reassurance.  

Baby Check did not answer their questions or tell them how to manage minor 

illness. 

** 

Krantz 2001 Parents felt that the fever guide was reassuring and that the decision guide on 

what to do when was important to include. 

* 

O'Neill 

Murphy et al. 

2001 

At 2 weeks both groups were less anxious. Control 86% Intervention 50% * 

Thornton et al. 

1991 

In the first part of the study 46% found using Baby Check reassuring and 4% 

said it caused anxiety. 6% of mothers reported that Baby Check helped them 

to decide whether or not to seek advice, 4% were reassured by a low score. 

Two with high scores were prompted to seek help.  

**** 

Summary 1/7 significant reduction in worry. 3 reduced anxiety but descriptive statistics 

only. 2 qualitative papers. 

 

 

Confidence  
Two of four studies [12, 19] (one high quality) measuring the effect of interventions on parents’ 

confidence in managing childhood illness at home did not show an increase in levels of confidence.  

However Thornton et al’s (high quality) [24] field trials of ‘Baby Check’ found parents’ confidence in 

the tool itself increased over time, whilst Kai’s [32] (2* quality) qualitative exploration found that 

parents felt ‘Baby Check’ had increased their confidence to monitor their child and given them 

‘moral support’ for their decision to consult a doctor . 

Antibiotic prescription 
Four studies assessed the effect of interventions on antibiotic prescription. Francis et al (high 

quality)[25] found a significant reduction in In antibiotic prescriptions given by clinicians in the 

intervention group (19.5% intervention vs. 40.8% control (95% confidence interval 13.7 to 28.9, 

P<0.001)); and Stockwell et al [31] showed a reduction in the number of parents who sought 

antibiotics without a prescription or used over the counter medication inappropriately; however this 

small study (11 parents) failed to report effects on  antibiotics sought by parents from health 

professionals.  Two other studies (both high quality) [12, 33] found no significant differences in 

antibiotic prescribing. 
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Factors influencing the effectiveness of an intervention 
Factors which may have influenced the effectiveness of interventions were identified from a 

comparison of study populations and/or the setting of the study and the content, format and 

delivery of the educational interventions. 

 

Content of interventions: Range of topics addressed by the interventions 
Eleven studies assessed interventions which focused on a single symptom or type of childhood 

illness alone (such as fever, febrile convulsions, respiratory tract infection, otitis media), whilst ten 

provided information on a range of different childhood illnesses.  

Three single-topic studies measured consultation behavior, of which Francis et al  [25] found 

reduced intention to consult in the intervention compared to control group whilst two did not 

[18,22]. Two single-topic studies assessed anxiety/reassurance, one found no effect [25] and the 

other a reduction in both intervention and control groups [30]. Confidence was assessed in one 

single-topic study [19] which found no effect. Antibiotic prescribing was assessed in two respiratory 

focused studies [25, 31], one of which showed a significant reduction in prescribing in the 

intervention group in the first two weeks post intervention [25] and the other a non-significant 

reduction in seeking antibiotics without prescription after the intervention [31] (only Francis et al. 

studied rated as high quality). 

Four of the ten studies evaluating the effects of providing information on multiple childhood 

illnesses or symptoms showed trends towards  reduction in consultation rates or intention to consult 

[34, 26, 29, 35] (one high quality). Four multi-topic intervention studies reported a reduction in 

anxiety or increased reassurance [24, 26, 29, 32] (one high quality). Confidence improved in two of 

the ‘Baby Check’ studies [24, 32] (one high quality) but in another (high quality) study, there was no 

effect on confidence [12]. Neither of two high quality multi-topic studies demonstrated a significant 

reduction in antibiotic prescribing [12, 33]. 

In summary, reduction in consultation rates, reduction in anxiety and increases in confidence 

appeared more common in multi-topic compared to single-topic interventions, whilst reduction in 

antibiotic prescribing was more effective with single illness focused interventions.   

Content of interventions: Information on assessment and/or management of 

childhood illness 
Four interventions specifically intended to enable parents to assess the severity of their baby’s 

illness and know when to seek medical attention for their child [23, 24, 32,33](two high quality). One 

of these interventions (a low quality study) informed parents about fever and home management of 

fever and found that 90% of parents rated the information helpful in decision making and as a 

communication tool [19]. In contrast, nearly one third of parents did not think the ‘Baby Check’ 

educational tool was useful [24], and a qualitative study of the same tool [32] revealed that even 

when parents scored their child’s illness as minor they still consulted for the illness within 24 hours 

after the assessment, because they wanted practical advice on management.  

Content of the interventions: Accessibility of the information 
Many of the papers provided brief descriptions of the strategies used to make interventions easy to 

understand for parents. Three (one high quality) designed their interventions specifically for parents 
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with low levels of health literacy [29, 31,38]. The language used in the ‘Baby Check’ score card was 

simplified to accommodate low health literacy through the translation of professional terms such as 

‘reduced tone’ as ‘floppiness’ [24] and a further three studies reported that their interventions were 

designed for age 11-12 year old reading level [30, 34, 39]. One study specifically mentioned using 

cartoons and humor to increase the accessibility of information [34]. There was no identifiable 

relationship on outcomes between studies which did or did not design interventions for easy 

reading. However, Krantz’s qualitative study [38] evaluating parents’ views of a fever guide found 

that parents liked the one page, easy-to-read style, the use of simple diagrams such as a 

thermometer showing both Fahrenheit and Celsius, and pictures of how to measure a child’s 

temperature. Parents felt that these pictures were likely to enhance recall of the information.  

Delivery method for interventions: Interactive or one-way flow 
Six studies provided educational interventions to parents in an interactive manner, i.e. the parent 

could engage with the intervention rather than just receiving information [19, 23, 25, 29-31, 36]: two 

(high quality studies) showed significant reductions in consultation rates or intention to consult [25, 

29] and four significantly improved parental knowledge [19, 23, 31, 36] (low to 2* quality).   

Two additional but low to 2* quality studies [19, 26] used a relatively simple non-discursive method 

to provide information to parents, showing significant reductions in consultations of up to 88% in a 

comparison of attendances to an Emergency Department per month one year following the 

intervention. . These shared a common feature: when health professionals gave their booklets to 

parents, they emphasized that the content was important and would help them to look after their 

acutely sick child. These findings intimate that educational interventions can be successful even 

when they are provided using a simple method, but clearly further studies are needed to 

demonstrate this.  

Intervention setting 
None of the four interventions which were delivered in the waiting room of an emergency 

department [18, 20, 21, 30] (one high quality) had significant effects on consultation rates, anxiety or 

parental knowledge. These studies involved both single topic and multi-topic interventions with 

varying delivery mechanisms and suggest that it is the environment in which the intervention was 

delivered which is associated with effectiveness, rather than the content of the intervention itself. 

Two US studies [29, 31] took place in children’s health centres: one high quality study reduced 

consultation rates in local emergency departments and primary care [29] and the other improved 

parental knowledge [31]. Peer support and a trustworthy environment were two important factors 

suggested by the authors as related to this success.  

Parent involvement in intervention development or evaluation 
One high quality study involved parents in the development [25] and four in the  evaluation of the 

educational intervention [19, 26, 29, 35]. Four showed reduction in consultation rates, intention to 

consult, or improved parental knowledge [19, 25, 26, 29],.  In comparison, studies using existing 

educational materials as their intervention, without modification and evaluation by its target 

population, were less successful [12, 33] (both high quality). 
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DISCUSSION 
This systematic review and synthesis of information resources intending to help parents decide 

when to seek medical help for an acutely sick child identified measures of effectiveness used to 

evaluate interventions, as well as factors which appear to influence the effectiveness of 

interventions.  Unlike previous reviews which focused on interventions specifically for respiratory 

tract infections [40] or acute pediatric hospital admissions  [41], our review was broader as we 

identified factors influencing effectiveness of interventions on parents’ help seeking behavior for all 

common acute illnesses at home.  

Measures of effectiveness 
Consultation frequency, knowledge, reassurance/anxiety, satisfaction, confidence and antibiotic 

prescribing were used as measures of effectiveness. Studies which found reductions in consultation 

rates [34, 27, 29] were all conducted in the US, which may reflect differences in health service 

delivery systems and possible financial costs associated with unscheduled consultations. These 

differences in parental motivations may limit applicability in other countries such as the UK where 

direct parent-incurred health service costs are less relevant.  

Results from studies measuring parents’ knowledge of acute childhood illness indicate that when 

both verbal and written information were provided, parents were more likely to retain knowledge in 

the long term than when only given written information [19,22,23,28,31,33,37]. Verbal 

reinforcement may signal to parents that health professionals endorse the information.  

Providing information did not seem to be directly linked to increased satisfaction, although it is not 

clear whether the studies we found used a valid measurement tool. Limited information was 

available about the methods used to measure parent satisfaction, which included a question over 

the phone [27], or using one or two items within a rating scale administered by phone [19, 25]. 

Satisfaction is a complex phenomenon and it is therefore unlikely that such simple measures will 

elucidate factors which influence it. No conclusions can be drawn regarding the impact of 

interventions on parents’ confidence to care for their child. 

The effectiveness of interventions at reducing antibiotic prescriptions mirror those of Andrews et 

al.’s [2] review of interventions specifically focused on reducing consultation and antibiotic use in 

respiratory tract infection, which found that educational materials reduced consultation rates by up 

to 40%. The two respiratory focused studies which we identified, one from the UK and one from the 

USA, both indicated a reduction in antibiotic use, whilst neither of the less focused interventions 

demonstrated any effect on antibiotic use. 

We were unable to easily identify an intervention which works consistently to reduce consultation 

rates, to improve parents’ knowledge, confidence or satisfaction.  

Factors influencing the effectiveness of an intervention 
Interventions providing information on multiple childhood illnesses or symptoms appeared to be 

more effective (e.g. reduction in consultation rates or intention to consult, reduction in anxiety or 

increased reassurance), compared to interventions addressing single symptoms.  This may be 

because common childhood symptoms, such as fever, cough, sore throat, vomiting and diarrhoea, 

often occur simultaneously. Therefore, although parents receiving fever education may feel more 
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competent in managing fever, they may continue to seek a medical consultation for other symptoms 

about which they have less knowledge or confidence. Moreover, educational material which 

addressed the assessment of illness severity as well as management of minor illness appear to be 

more effective in supporting parents to care for their children and seek help when necessary: if 

information is only provided on assessment this may still leave parents needing advice about how to 

manage, even minor, illness. 

Parents’ involvement in the development of educational interventions may improve effectiveness. 

These findings support the general trend towards involving patients and the public in research [4], 

emphasizing the importance of working collaboratively with the end users of interventions.  

O’Neill-Murphy et al [30] argued that information provided in an interactive method is more 

effective in improving knowledge than non-interactive methods. However, our findings do not 

clearly support this position as we noted significant effects for interventions delivered with, and 

without, interaction. Involving health professionals in the distribution of booklets, with or without an 

interactive discussion, may increase the perceived value and reliability of the information and 

motivate parents to read the booklets, trust the home management strategies suggested and, 

finally, impact on their behavior. Parents have previously been found to trust information from 

doctors more than that from other sources [9]. 

Studies in the review were conducted in a range of settings; those conducted in emergency 

departments were the least effective [18, 20, 21, 30].  Having an acutely sick child is a stressful time 

for parents, generating considerable anxiety and uncertainty about when to seek medical help [9, 

11, 5]. Stress can impair learning [42,43], therefore it is not surprising that in Chande et al’s study 

only 65% of participants in the intervention group remembered the video in the emergency 

department. However, two US studies [29, 31] conducted in children’s health centres showed 

reduction in consultation rates in local emergency departments and in primary care [29] and 

improved parental knowledge [31]. We do not know whether interventions delivered in children’s 

centres would similarly work in the UK, although community education on childhood illness has been 

suggested in a recent UK survey of parents’ first contact choices [43].  

Strengths and limitations  
The strengths of our review lie in its inclusiveness. Given the non-comparable research designs, we 

used an integrative narrative approach, recognized as an effective method for summarizing and 

synthesizing findings across multiple study designs [16, 17]. This approach enabled us to identify 

influences on effectiveness across a wider range of studies and topics than would have been possible 

with a single study type or topic focused review. This comprehensive strategy does result in the 

inclusion of low quality studies whose impact may be questioned and means our recommendations 

need to confirmed in further studies.  

 

It is possible some studies were missed as the screening of titles and abstracts for inclusion was 

performed by only one person. The highly heterogeneous nature of the included studies in terms of 

design, as well as interventions, outcomes measured, populations and settings limited our ability to 

perform more quantitative syntheses. The literature search was of papers published in English since 

January 1990. However, it was evident that some of the earlier included studies are already of 

limited direct relevance to contemporary health services. For example, the ‘Baby Check’ tool used in 
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three studies included a requirement for parents to measure rectal temperature, which is no longer 

recommended practice. Also no studies compared differing healthcare delivery systems; health 

systems are likely to have implications on the impact of different interventions.  

 

Recommendations for clinical practice: How best to provide information to 

help parents decide when to seek help for an acutely sick child  
Our findings indicate that interventions with the following characteristics are more likely to be 

effective:  

• Comprehensive information on childhood illness  

• Information on assessment of children’s need for a medical consultation and on how to 

manage minor illness at home  

• Reinforcement or support by local health care professionals 

• Delivery away from the stressful environment of the emergency department. This could be 

in primary care, in the home or in social care settings.  

• Co-production with parents.  

Even without the development of new materials for parents of acutely ill children, there are 

messages here for clinicians using existing materials. Clinicians need to select resources which 

provide information on multiple common symptoms of childhood illness. Evidence from focus 

groups parents indicates development with parents is good practice. Interventions in this area can 

have unexpected consequences which need to be considered prior to implementation, as for 

example one primary care based intervention which resulted in shifting consultation from day time 

home visits to the out of hours service [35]. 

Information is best provided in primary care or social care settings. Community centres such as 

SureStart Children’s Centres in the UK provide a potential route for the delivery of health 

information by health professionals, such as health visitors. 

Directions for future research 
Most of the studies included in the review were quantitative, providing valuable information on the 

effects of educational interventions. More qualitative studies are needed, which are able to provide 

in-depth understanding about what, how, and why interventions affect parents’ abilities to assess 

and manage acute childhood illnesses. This information should be underpinned by research which 

identifies both parents’ and health professionals’ current use of information resources, and their 

views on how these resources need to be developed. Finally it is important that any future 

interventions for parents should be co-developed with parents themselves [44,45].  Given the rising 

rates of consultations and the considerable impact this is having on the health service in the UK, as 

well as on parents, there is a pressing need for larger scale implementation studies taking into 

account the findings of this review. 
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Conclusion 

 
Overall, the majority of reviewed interventions had limited effects on consultation rates. Although 

many studies showed an improvement in parental knowledge of childhood illness, this did not 

necessarily lead to more confidence and less anxiety in parents when looking after their child at 

home. Interventions providing comprehensive information on childhood illness which can be used 

for both assessing children’s need for a medical consultation and for managing minor illness at home 

were more effective in reducing consultation rates than those focused on a single symptom/ illness 

or only on assessing the child’s level of acuity. Interventions also appeared more effective if parents 

were involved in their development or evaluation.  
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Appendix 1 - Example Search Strategy Used (replicated in other literature databases) 

 

1. MEDLINE; exp FAMILY/ 

2. MEDLINE; exp PARENTS/ 

3. MEDLINE; (family* OR caregiver* OR caretaker*).ti,ab 

4. MEDLINE; families.ti,ab 

5. MEDLINE; (parent OR parents OR parenting).ti,ab 

6. MEDLINE; carer*.ti,ab 

7. MEDLINE; (infant* OR baby OR babies OR newborn* OR pediatric* OR paediatric* OR 

child* OR neonat* OR toddler*).ti,ab 

8. MEDLINE; exp CHILD/ OR exp INFANT/ 

9. MEDLINE; exp ACCESS TO INFORMATION/ 

10. MEDLINE; exp CONSUMER HEALTH INFORMATION/ 

11. MEDLINE; exp PAMPHLETS/ 

12. MEDLINE; "patient information".ti,ab,sh 

14. MEDLINE; "fact sheet*".ti,ab,sh 

15. MEDLINE; "factsheet*".ti,ab,sh.  

16. MEDLINE; "help sheet*".ti,ab,sh.  

17. MEDLINE; leaflet*.ti,ab,sh 

18. MEDLINE; pamphlet*.ti,ab,sh 

20. MEDLINE; "health education".ti,ab  

21. MEDLINE; "information literacy".ti,ab  

22. MEDLINE; "information resource*".ti,ab  

23. MEDLINE; (webpage* OR website*).ti,ab 

24. MEDLINE; (educat OR counsel*).ti,ab.  

25. MEDLINE; "consultation behavior*".ti,ab 

26. MEDLINE; "consultation behaviour*".ti,ab 

27. MEDLINE; (booklet* OR brochure*).ti,ab 

28. MEDLINE; exp ACUTE DISEASE/ 

29. MEDLINE; (acute adj2 illness*).ti,ab 

30. MEDLINE; exp FEVER/ 

31. MEDLINE; (minor adj2 illness*).ti,ab 

32. MEDLINE; (fever* OR febril*).ti,ab 

33. MEDLINE; (cough* OR diarrh* OR rash* OR vomit* OR earache*).ti,ab 

34. MEDLINE; bronchiolit*.ti,ab 

35. MEDLINE; exp COUGH/ OR exp WHOOPING COUGH/ 

36. MEDLINE; exp DIARRHEA/ 

37. MEDLINE; exp EARACHE/ 

38. MEDLINE; exp VOMITING/ 

39. MEDLINE; exp RESPIRATORY TRACT INFECTIONS/ 

40. MEDLINE; (respirator* adj2 infection*).ti,ab 

41. MEDLINE; exp OTITIS.  

42. MEDLINE; (otitis OR croup OR seizure*).ti,ab 

43. MEDLINE; exp CROUP.  

44. MEDLINE; exp BRONCHIOLITIS/ 

45. MEDLINE; exp SEIZURES/ 

46. MEDLINE; exp EXANTHEMA/ 

47. MEDLINE; (rash OR rashes OR exanthem*).ti,ab 

48. MEDLINE; exp MUCOCUTANEOUS LYMPH NODE SYNDROME/ 

49. MEDLINE; "MUCOCUTAn* LYMPH NODE*".ti,ab.  
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50. MEDLINE; kawasaki*.ti,ab 

51. MEDLINE; exp CONJUNCTIVITIS/ 

52. MEDLINE; conjuctivit*.ti,ab 

53. MEDLINE; "chicken pox".ti,ab 

54. MEDLINE; exp CHICKENPOX/ 

55. MEDLINE; chickenpox.ti,ab 

56. MEDLINE; exp EPIGLOTTITIS/ 

57. MEDLINE; epiglottit*.ti,ab 

58. MEDLINE; exp TONSILLITIS/ 

59. MEDLINE; tonsillit*.ti,ab 

60. MEDLINE; exp COMMON COLD/ 

61. MEDLINE; exp INFLUENZA, HUMAN/ 

62. MEDLINE; (influenza OR flu).ti,ab 

63. MEDLINE; "sore throat*".ti,ab 

64. MEDLINE; exp PHARYNGITIS/ 

65. MEDLINE; pharyngit*.ti,ab 

66. MEDLINE; 28 OR 29 OR 30 OR 31 OR 32 OR 33 OR 34 OR 35 OR 36 OR 37 OR 38 

OR 39 OR 40 OR 41 OR 42 OR 43 OR 44 OR 45 OR 46 OR 47 OR 48 OR 49 OR 50 OR 51 

OR 52 OR 53 OR 54 OR 55 OR 56 OR 57 OR 58 OR 59 OR 60 OR 61 OR 62 OR 63 OR 64 

OR 65 

67. MEDLINE; 1 OR 2 OR 3 OR 4 OR 5 OR 6 

68. MEDLINE; 7 OR 8 

69. MEDLINE; "health information".ti,ab 

70. MEDLINE; 9 OR 10 OR 11 OR 12 OR 14 OR 15 OR 16 OR 17 OR 18 OR 20 OR 21 OR 

22 OR 23 OR 24 OR 25 OR 26 OR 27 OR 69 

71. MEDLINE; 66 AND 67 AND 68 AND 70 

72. MEDLINE; exp MENINGITIS/ 

73. MEDLINE; meningit*.ti,ab 

74. MEDLINE; exp STATUS EPILEPTICUS/ OR exp EPILEPSY/  

75. MEDLINE; epilepsy.ti,ab 

76. MEDLINE; exp SEPSIS/ 

77. MEDLINE; sepsis.ti,ab 

78. MEDLINE; epilept*.ti,ab 

79. MEDLINE; 72 OR 73 OR 74 OR 75 OR 76 OR 77 OR 78  

80. MEDLINE; 67 AND 68 AND 70 AND 79  

81. MEDLINE; 71 OR 80 

82. MEDLINE; (father* OR mother*).ti,ab  

83. MEDLINE; 67 OR 82 

84. MEDLINE; exp INTERNET/ 

85. MEDLINE; internet.ti,ab 

86. MEDLINE; 67 OR 82.  

87. MEDLINE; 70 OR 84 OR 85  

88. MEDLINE; 66 OR 79 

89. MEDLINE; 68 AND 86 AND 87 AND 88  

90. MEDLINE; 89 [Limit to: Publication Year 1990-2014] 
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Author, Year 

 
 

Title 

Inclusion Criteria (x = criteria not met) 
Research articles 
(quantitative, 
qualitative or 
literature review) 

Intervention= 
Information 
resources on 
acute child illness 
for  parents  

Parent 
outcome 
measured  

Intervention 
concerns child 
up to 5 years of 
age 

Intervention 
setting: home, 
primary care, A 
& E or 
ambulatory 
care 

Published in 
English 
language  
January, 1990-
October, 2011  

UK, USA, 
Australia, 
Europe, New 
Zealand and 
Canada 

2004, No authors listed 
on PubMed 

Patient information. Understanding 
ear infections in your child. 
Advance for Nurse Practitioners. 
12(7):44. 

x       

Rideout ME and First LR 
2001 

Guide for parents: a brief but 
important talk on a "hot topic": your 
child's fever  
Contemporary Pediatrics ;18(5):42 

x       

Ali M., Asefaw T., Byass 
P., Beyene H. and 
Pedersen F.K. 2005 

Helping northern Ethiopian 
communities reduce childhood 
mortality: population-based 
intervention trial 
Bulletin of the World Health 
Organisation.  83(1):27-33.  

 x     x 

Allen, J., Dyas, J. and 
Jones, M. 2002 

Minor illness in children: parents' 
views and use of health services 
British Journal of Community Nursing. 
7(9):462-8. 

 x x     

American Academy of 
Family Physicians 2004 

Information from your family doctor. 
Urinary tract infections in children 
American Family Physician.  
1;69(1):155-6 

x  x     

American Academy of 
Family Physicians 1998 

Information from your family doctor. 
When your child has a UTI 
American Family 
Physician.15;74(2):313-4. 

x  x     

Awasthi, S., Verma, T., 
and Agarwal, M. 2006 

Danger signs of neonatal illnesses: 
perceptions of caregivers and health 
workers in northern India 
Bulletin of the World Health 
Organisation. 84(10):819-26 

  X    x 
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Y=Yes; N=No; U=Unclear 

* Quality criteria according to Mixed Methods Appraisal Tool (Pluye P et al., 2011) 

Pluye P, Robert E, Cargo M, Bartlett G, O’Cathain A, Griffiths F, Boardman F, Gagnon MP and MC, R. (2011). "Proposal: A mixed methods appraisal tool for 
systematic mixed studies reviews. Archived by WebCite® at http://www.webcitation.org/5tTRTc9yJ."   Retrieved Sept 2013, from 
http://mixedmethodsappraisaltoolpublic.pbworks.com. 

 
Explanation of decision to use the Mixed Methods Appraisal tool  
 
The MMAT tool uniquely allows you to appraise the quality of qualitative papers, quantitative papers, and mixed methods papers, using a single process1. 
For each type of qualitative or quantitative (RCT, non-randomised trial, descriptive) study design, there are 4 questions to answer. For a mixed methods 
study, you answer the questions for the qualitative strand and the appropriate quantitative strand and then additional questions about the mixed 
component.  
 
We appreciate it is as not as well validated as other tools for critical appraisal e.g. systematic reviews or RCT but we wanted to include all study designs for 
comprehensiveness. The nature of our narrative review resulted in a number of mixed methodologies as the MMAT approach represented the most 
coherent and valid way of structuring the review process while minimising bias.  
 
 
 

1. Pace R, Pluye P, Bartlett G, Macaulay AC, Salsberg J, Jagosh J, Seller R Testing the reliability and efficiency of the pilot Mixed Methods Appraisal Tool 
(MMAT) for systematic mixed studies review. Int J Nurs Stud. 2012 Jan;49(1):47-53 
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Section/topic  # Checklist item  
Reported 
on page #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, 
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and 
implications of key findings; systematic review registration number.  

2 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  4 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, 
outcomes, and study design (PICOS).  

4 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 
registration information including registration number.  

N/A 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 

language, publication status) used as criteria for eligibility, giving rationale.  
4 and 5 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 
additional studies) in the search and date last searched.  

4 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be 
repeated.  

Appendix 
1 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 
included in the meta-analysis).  

4 and 5 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 
for obtaining and confirming data from investigators.  

5 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 
simplifications made.  

Appendix 
3 

Risk of bias in individual 
studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 
done at the study or outcome level), and how this information is to be used in any data synthesis.  

Page 5 
and 
Appendix 
3 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  Page 5 
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Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency 

(e.g., I
2
) for each meta-analysis.  

Page 5 
and 
Appendix 
3 

 

Page 1 of 2  

Section/topic  # Checklist item  
Reported 
on page #  

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 
reporting within studies).  

Page 5 
and 11 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating 

which were pre-specified.  
N/A 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at 
each stage, ideally with a flow diagram.  

Figure 1 
and 
Appendix 
2 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and 
provide the citations.  

Table 1 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  Table 1 
and 
Appendix 
3 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.  

Table 1, 
Appendix 
3 and 
Pages 5 
to 9 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  N/A 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  N/A 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).  N/A 

DISCUSSION   
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Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 
key groups (e.g., healthcare providers, users, and policy makers).  

9 and 10 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias).  

11 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  12 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 
systematic review.  

12 

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. 
doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  
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