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Abstract
Objectives Hygiene education appears to be the commonest school-based intervention for preventing infectious diseases,

especially in the developing world. Nevertheless, there remains a gap in literature regarding a school-specific theory-based

framework for designing a hand hygiene educational intervention in schools. We sought to suggest a framework under-

pinned by psychosocial theories towards bridging this knowledge gap. Furthermore, we sought to propound a more

comprehensive definition of hand hygiene which could guide the conceptualisation of hand hygiene interventions in varied

settings.

Methods Literature search was guided by a standardized tool and literature was retrieved on the basis of a predetermined

inclusion criteria. Databases consulted include PubMed, ERIC, and EBSCO host (Medline, CINAHL, PsycINFO, etc.).

Evidence bordering on a theoretical framework to aid the design of school-based hand hygiene educational interventions is

summarized narratively.

Results School-based hand hygiene educational interventions seeking to positively influence behavioural outcomes could

consider enhancing psychosocial variables including behavioural capacity, attitudes and subjective norms (normative

beliefs and motivation to comply).

Conclusions A framework underpinned by formalized psychosocial theories has relevance and could enhance the design of

hand hygiene educational interventions, especially in schools.

Keywords Hand hygiene � Education � School � Theories � Framework

Introduction

Hand hygiene as a structured intervention to prevent the

spread of infections began only some few decades ago. In

the early 1960s, the Center for Disease Control (CDC)

published a guideline instructing healthcare professionals

to practice handwashing with soap (HWWS) for 1–2 min

before and after patient contact. This position is, however,

challenged by some authors who have suggested that hand

hygiene practice and research in the clinical setting dates

back to the 1840s, when it was discovered by Ignaz Sem-

melweis that puerperal fever could be prevented by

adhering to hand hygiene disinfection; which eventually

led to his introduction of handwashing standards in

obstetric clinics (Kelcı́kova et al. 2012; Potter 2001).

The threats posed by infectious diseases to the global

public health deserve increased attention. Infectious dis-

eases continue to claim thousands of lives, especially in

developing countries, where relatively little investments

are made by the governments to create an enabling envi-

ronment which enhances the pursuit of hygiene (Cross and

Coombes 2014). In Africa, for example, while cholera

claimed 1583 lives in 2014, the Ebola virus disease killed a
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woeful number exceeding 11,000 people at the end of the

first quarter of 2016 (WHO 2016). Cholera continues to be

endemic in many developing nations around the world. For

example, in Ghana, a total of 28,975 cases of cholera

(CFR = 0.8%) resulting in 243 deaths were recorded

between June 2014 and August 2015 (WHO 2015).

Among children, diarrhoea continues to claim lives

which could have been preserved. Diarrhoea and respira-

tory illness account for about five million deaths in children

every year, and are mentioned as the top two killers of

children worldwide (Curtis et al. 2011). It is estimated that

by the year 2030, approximately 24 million children could

lose their lives as a result of diarrhoea, if global efforts are

not intensified (UNICEF 2016). It is worth noting that

about 60% of diarrhoeal mortality worldwide is

attributable to poor water, sanitation and hygiene (Prüss-

Ustün et al. 2014).

Though hygiene promotion has received relatively less

attention from donors and governments, especially when

compared to other health issues such as malaria and HIV,

the evidence is clear that the contribution of hygiene-re-

lated diseases namely diarrhoea and pneumonia to child

mortality is greater than the contribution of all the other

child illnesses combined (UNICEF 2016). Interventions on

hand hygiene have often targeted clinical settings and

related ones with few targeting the school setting, despite

the fact that school-based hygiene interventions are

essential for fostering life-long learning (Snel and Shordt

2005; Adams et al. 2009). Also, school children can be

good agents of health behaviour change in homes and the

community, as they tend to be more receptive to new

behaviours as compared to the adult population.

School-based hand hygiene interventions often seek to

influence knowledge, attitudes, practices, illness or absen-

teeism due to illness. Some authors have underscored the

importance of regular hygiene education in preventing the

spread of infectious disease pathogens among children in

the school setting (Jefferson et al. 2009). It is, therefore, not

uncommon to find practitioners resort to hand hygiene

education as an intervention for promoting safe hygiene

practices in schools, especially in the developing world.

Nevertheless, from our literature search, no school-specific

theory-based framework was identified which could aid

practitioners in the design of hand hygiene educational

interventions in schools, though some guidelines and

frameworks exist for other settings such as the clinics. In

the absence of such a theory-driven framework, a school-

based interventionist could resort to a trial and error in

intervention design and evaluation (Melnyk and Morrison-

Beedy 2012) and risk missing out on an opportunity to

enhance construct validity (Stein et al. 2007).This paper

attempts to contribute to bridging this gap, and conse-

quently contribute to the enhancement of effectiveness in

hand hygiene intervention delivery in schools. We begin

with a contribution to the conceptualisation of hand

hygiene. Subsequently, a critique of the notable hand

hygiene approaches is presented. Also, we discuss the

available evidence bordering on the existence of a school-

specific theoretical framework for the design of a school-

based hand hygiene educational intervention. On the basis

of the identified gap in literature, the paper finally suggests

a framework underpinned by multiple psychosocial theo-

ries for the design of a school-based hand hygiene educa-

tional intervention.

Methods

Hygiene promotion literature tends to be scattered across

many databases, potentially due to the multiple disciplines

which make contribution to hygiene promotion. Databases

and search engines which were consulted to guide the lit-

erature search of this study included PubMed, ERIC,

Cochrane Library, EBSCO host (Medline, CINAHL,

Academic search complete, PsycINFO, PsycARTICLE,

PsycLIT), Hinari and googlescholar. Only literature pub-

lished in English were retrieved, and there was no limit to a

particular time frame of published literature.

A search strategy, developed with guidance from a tool

developed by the Humbolt State University (2008) guided

the free literature search. Key search terms used included

‘hand hygiene’, ‘handwashing’, ‘handwash’, ‘hand sani-

tation’. Others were ‘education’, ‘promotion’, ‘interven-

tion’, ‘behaviour change’, ‘project’, and ‘programme’. In

addition, ‘school’, ‘school age’, ‘grade’, ‘level’, ‘primary’,

‘children’ and ‘adolescents’ were used. Boolean operators

were used to combine search terms, and words were trun-

cated where necessary to ensure a more comprehensive

search. Data from the recruited studies were extracted

using a template developed by authors. In an attempt to

report the existence or otherwise of a school-specific the-

oretical framework for hand hygiene education, articles

were included if they met the following criteria: (1) study

was on hand hygiene (2) intervention study (3) imple-

mented in a school setting (4) evaluates hand hygiene

education (5) published in English language.

Results

Towards a definition of hand hygiene

A review of the body of literature suggests a few attempts

at defining the term hand hygiene, though the term hygiene

has received varied conceptualisations. According to the

US Center for Disease Control and prevention, hand
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hygiene ‘‘includes handwashing (washing hands with non-

antimicrobial soap), antiseptic handwash (washing hands

with water and soap or another detergent containing an

antiseptic agent), antiseptic hand rub (rubbing hands with

an antiseptic hand rub) and surgical hand antisepsis (pre-

operative antiseptic handwash or hand rub performed by

surgical personnel)’’ (CDC 2015). As comprehensive as the

above definition may appear, it is limited in the following

ways:

• The use of local cleansing agents as alternative to soap

is not conspicuous in the definition.

• The purpose of engaging in the act of handwashing or

hand rubbing is not reflected.

• The definition appears to be skewed towards hand

hygiene pertaining to the hospital setting and may not

be applicable to other settings such as the school.

On the basis of the above discussion, we suggest the

following definition of hand hygiene. The proposed defi-

nition seeks to address the aforementioned limitations, and

this implies that it is potentially relevant for the concep-

tualisation of hand hygiene in varied settings:

‘‘An activity involving the use of soap or other

effective local agents in which running water is

provided, or the use of a hand-rub containing the

right proportion of alcohol or related substance,

which cleanses the hands of micro-organisms of

disease causing potential’’.

Common approaches to hand hygiene

There are different approaches existing for hand hygiene.

These approaches are often tied to the setting within which

hand hygiene occurs. For example, within the clinical

setting, gloves may be used as a hand hygiene strategy

complementing handwashing with soap. In a school or

community setting, the commonest approach for hand

hygiene is observed to be handwashing with soap or

ash/soil in the absence of soap. Also, the use of hand

sanitizers or rubs tends to be common in clinical settings

and many other workplaces.

The use of hand sanitizers

Earlier guidelines for hand hygiene placed more emphasis

on the use of water and soap, than the use of a waterless

hand sanitizer in the clinical settings (Hospital Infection

Control Practices Advisory Committee 1995). Recent

guidelines for clinical settings, however, appear to place

emphasis on hand sanitizers, especially in instances where

the hand is not visibly dirty (WHO 2009). A typical hand

sanitizer consists of ethanol, isopropanol, and n-propanol.

The antimicrobial activity of the aforementioned alcohols

is tied to the ability to denature proteins (Jumaa 2005). An

alcohol concentration of 60–95% is considered as most

effective (Jumaa 2005; Centers for Disease Control and

Prevention 2002). When applied to the skin, alcohols are

known to have the most rapid bactericidal effect when

compared to other disinfectants (ibid). A quantity of 3 mL

of hand sanitizer, lasting for 20–30 s on the hands has been

recommended (Hand Hygiene Australia 2016; Widmer

2000).

The use of hand sanitizers is not without criticism. Hand

sanitizers can be criticized for not being able to rid the

hands of debris and some oils which may serve as hiding

places for some micro-organisms on the hands (Filion et al.

2011). Also, there are concerns about the possible hand

irritations and even skin damage as a result of the use of

hand sanitizers (Larson et al. 2006).

Handwashing with soap (HWWS)

Handwashing with soap has been described as simple yet a

complex practice. Though there is no single guideline for

this practice, it is common to find many guidelines (CDC

2015; WHO 2009) outline steps including the following:

• Turn on clean running water.

• Get hands wet.

• Apply soap to hands to cover all the hand surfaces.

• Rub palms together, with fingers interlaced.

• Rub one palm over the back of another hand and vice

versa, with fingers interlaced.

• Rub thumb with the other palm, and vice versa.

• Wash the tip of fingers and clean under finger nails

(especially when hands are visibly dirty).

• Wash both wrists with palm.

• Rinse hands and wrists thoroughly with running water.

• Dry hands with a single use towel or air dry.

Regarding the duration for handwashing, WHO esti-

mates a duration of 40–60 s for the entire handwashing

procedure, beginning with the wetting of hands to the

drying of hands (WHO 2009). The Center for Disease

Control and Prevention has recommended a minimum

duration of 20 s for the rubbing together of hands with soap

(CDC 2015). This recommendation is in consonance with

that published by Hand Hygiene Australia (2016). It is,

however, worth mentioning that the duration for hand-

washing with soap has implications on the compliance to

handwashing practice. A study by Kelcı́kova et al. has

shown that reasons for non-compliance to handwashing

guidelines included the time required for handwashing with

soap (Kelcı́kova et al. 2012).

Critiques of HWWS borders largely on the reactive

effects of cleansing agents. The notable agents being either
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an antiseptic soap or a plain soap may come in the form of

bars, liquid or leaflets. Some concerns have been expressed

about HWWS from different but related perspectives.

Larson has reported that HWWS could lead to damaged

skin, which may be more heavily colonised by micro-or-

ganisms with pathogenic potential (Larson 1999).

According to Nicolle, the use of soap for handwashing may

result in skin irritation for some people (Nicolle 2007).

A suggested framework for hand hygiene
educational intervention in schools

The literature search towards reporting on the existence or

otherwise of a school-specific theoretical framework for

hand hygiene educational intervention yielded an initial

number of 1787 abstracts. When subjected to the study’s

inclusion criteria, 1697 were excluded, as they were not on

hand hygiene but other fields of hygiene. The remaining 90

were further subjected to the inclusion criteria, where 30

were excluded as they were not intervention studies. When

the remaining 60 were further subjected to the inclusion

criteria, 47 were excluded as they failed to evaluate hand

hygiene education. Two other studies failed to provide

adequate information to make a determination and hence

were excluded. Out of the remaining 11 studies, 6 were

excluded as they were not school-based. The remaining 5

studies were used for the narrative synthesis. A flow-

chart of the search in presented in Fig. 1 below.

The available evidence

Studies identified and subsequently examined to determine

the existence of a school-specific theoretical framework for

the design of school-based hand hygiene educational

interventions were conducted in different countries. Two

were conducted in the United States, the remaining three

studies were conducted in Egypt, Ghana and Ethiopia.

Studies assessed varied endpoints including hand hygiene

knowledge, behavioural intention, practices, as well as

absenteeism. Characteristics of the studies are summarized

in Table 1.

Guinan et al. (2002) delivered a comprehensive hand-

washing programme which included a 1-h hygiene educa-

tion and reported that the intervention reduced absenteeism

in five elementary schools in Pennsylvania. In another

study by Snow et al. (2008), a teacher’s cue to action in

combination with a hand hygiene educational intervention

was delivered in a public elementary school in Utah. The

authors reported that the intervention was effective in terms

of improving the application of hand hygiene products.

In Egypt, Moussa et al. reported that the handwashing

practice of elementary school children was improved fol-

lowing a health educational programme (Moussa et al.

2015). Lang (2012) in a qualitative study conducted among

elementary school children in Ghana reported that hand

hygiene knowledge and practice improved post interven-

tion. Graves et al. conducted a study in Kenya, which

implemented a handwashing educational intervention

employing a poster design competition among primary

school children, and evaluated its effect on handwashing

practice (Graves et al. 2012). Authors reported that the

intervention failed to achieve a significant difference

between the intervention and control arms, regarding the

frequency of handwashing.

Theoretical considerations

Though a greater number of the aforementioned studies

reported a positive intervention outcome, a key question

which remains is, what are the pathways through which the

interventions yielded the reported outcomes? And within

which school-specific theoretical framework did the inter-

ventions operate? These questions are crucial, as they

provide an opportunity for the enhancement of the repli-

cability of interventions which work, through an under-

standing of the interplay between formalized constructs or

variables involved in an intervention delivery. None of the

studies reviewed above makes reference to a school-

specific framework underpinned by relevant theories which

could be used for guiding the conceptualisation or design

of school-based hand hygiene educational interventions.

In the light of the above gap in literature, we suggest a

school-specific framework underpinned by multiple psy-

chosocial theories to guide the future design of hand

hygiene educational interventions in schools, while not

discounting the utility of the framework for related settings.

The framework is based on pertinent constructs which

facilitate a thorough understanding of health behaviour and

the change in children, and the logical relationships exist-

ing between the constructs. Key theories/models guiding

the development of the framework are: the health belief

model (HBM) by Rosenstock et al. (1988), social cognitive

theory (SCT) by Bandura (1986), and the theory of planned

behaviour (TPB) by Ajzen (1988). Figure 2 presents the

proposed framework.

From Fig. 2, a school-based hand hygiene educational

intervention should primarily target the individual-level

variables namely behavioural capacity (i.e., knowledge and

skill), perceived susceptibility, perceived seriousness, atti-

tude and subjective norms (i.e., normative beliefs and

motivation to comply). Nevertheless, the creation of an

enabling school environment must form the basis for

attempting to influence individual-level variables. In the

light of this, practitioners should work together with rele-

vant stakeholders to ensure that there are supportive

handwashing facilities in the school, as well as a supportive

254 E. Appiah-Brempong et al.

123



school policy environment. The social cognitive theory

(SCT) posits that the combined effect of knowledge and

skill (behavioural capacity) can trigger the adoption of a

behaviour (Bandura 1986). In a school-based hand hygiene

education, practitioners ought to give substantial attention

to the enhancement of the skill of target participants, and

not merely the enhancement of knowledge. Rosenstock

et al. have described perceived susceptibility as an indi-

vidual’s evaluation of his/her vulnerability to a given

health condition (Rosenstock et al. 1988). In line with this

description, a student will likely consider whether the

failure to wash hands with soap could result in him/her

contracting diarrhoea. In the event that a student concludes

that he/she is prone to diarrhoea, then a further evaluation

emerges which assesses the seriousness or otherwise of the

consequences of diarrhoea, which when considered by the

individual to be devastating to his/her aspirations could

trigger an intention to adopt a healthful behaviour. This has

been termed as perceived seriousness (Rosenstock et al.

1988).

Another individual-level variable which has been sug-

gested to influence behavioural intention is subjective

norms. Bennet and Murphy posited that subjective norms

are determined by normative beliefs and the motivation to

comply (Bennet and Murphy 1997). Normative beliefs

have been described as the belief which an individual has

about the approval or otherwise of a given behaviour by

people considered to be significant others (Huesmann and

Guerra 1997). In a school setting, such significant others

could be teachers and respectable peers. Many studies have

underscored the crucial role of teachers in influencing the

handwashing behaviour of school children, even though

few have assessed teachers’ handwashing behaviour

(Setyautami et al. 2012). In the home, significant others

Potentially eligible abstracts 
subjected to inclusion 

criteria, n=1,787

Articles on hand hygiene,
n=90

Intervention studies on 
hand hygiene, n=60

Articles excluded, 
n= 1,697

Not on hand hygiene

Articles excluded, 
n= 30

Not intervention study

Abstracts screened

Remaining studies, n=11

Articles excluded, 
n= 47

Did not assess 
effectiveness of hand 
hygiene education

Excluded n=2

Inadequate 
information to 
make a 
determination 

Studies involved in data 
synthesis, n=5

Articles excluded, n=6

Not school-based

Fig. 1 A flow chart of the study

selection process
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could be parents or older relatives. Apart from the school,

children spend the rest of the day in the home. This brings

to light the potential influence of parents or guardians on a

child’s handwashing behaviour even at school.

Within the context of handwashing with soap for

example, the existence of an enabling physical environ-

ment is essential for encouraging the practice. The exis-

tence of functional facilities for engaging in the practice,

such as running water, and soap are crucial to the adoption

and maintenance of the behaviour. The importance of a

functional handwashing facility for enhancing children’s

handwashing behaviour has been greatly established

(UNICEF 2008; Adams et al. 2009). In addition, the social

environment plays a critical role in the adoption and

maintenance of hand hygiene behaviour in the school set-

ting. An important variable pertaining to the school envi-

ronment worth considering is school regulations or

prohibitions pertaining to hand hygiene. This holds a

potential for influencing students’ handwashing behaviour.

Behavioural intention according to the theory of planned

behaviour is the closest determinant of behaviour (Ajzen

1988; Lavin and Groarke 2005). It often presents itself as a

moderator variable through which a behaviour is adopted

or rejected.

Discussion

The studies evaluating a hand hygiene educational inter-

vention in schools appear to be characterised by some

design limitations. Several of such studies failed to

demonstrate an intervention’s theory of change or frame-

work (Guinan et al. 2002; Snow et al. 2008; Moussa et al.

2015; Graves et al. 2012; Lang 2012), which is apparently

required to explain the pathways to the intervention effect.

The benefits of a theory-based intervention include the

avoidance of a trial and error in intervention design and

evaluation (Melnyk and Morrison-Beedy 2012), enhance-

ment of construct validity and subsequently intervention

Normative beliefs
- Make use of significant 

others (teachers, 
parents, etc.) in 
intervention delivery

Intention to adopt a 
safe hand hygiene 

practice

Perceived 
seriousness

Perceived 
susceptibility

Subjective 
norms 

Behavioural 
capacity

Enhance knowledge of hand 
hygiene

Develop skills for hand hygiene

Supportive hand-
washing stations
(physical 
environment)

Environmental-
Level Variables

Individual-Level 
Variables

Hand 
Hygiene 
Practice

Existence of a 
school regulation on 
hand hygiene 
(Social 
environment)

Hand Hygiene 
Education

Enhance the motivation 
of children to comply 
with approval of 
significant others

En
ha

nc
e 

en
vi

ro
nm

en
ta

l c
ue

s 

srehtotnacifingis
evlovnI

Attitude

Fig. 2 A framework for designing hand hygiene educational intervention in schools
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fidelity (Stein et al. 2007). The framework presented in this

paper could play a useful role in this regard.

It is essential for frameworks of interventions to be

based on formalized theories of behaviour change (Ban-

dura 2004). The suggested framework thrives on constructs

and variables emanating from formalized psychosocial

theories, and these constructs have been applied empiri-

cally in several fields, many of which are hand hygiene

related (e.g., Walker and Jackson 2015; Liao et al. 2011;

Clayton and Griffith 2008), and also examined in a number

of systematic reviews (e.g., Dreibelbis et al. 2013; Harde-

man et al. 2002).

A crucial variable namely behavioural intention which is

presented by the proposed framework has been described

as the closest determinant of behaviour. However, over the

years, there has been an increased understanding of the fact

that intention does not necessarily predict behaviour. This

phenomenon has been referred to as the ‘‘intention-be-

haviour gap’’ (Sniehotta et al. 2005; Godin et al. 2005). For

example, a lack of self-efficacy could inhibit a progression

from intention to behaviour (Sniehotta et al. 2005). A key

lesson for practitioners seeking to bridge the intention–

behaviour gap in a school setting could be to target vari-

ables including self-efficacy, and the enhancement of cues

to action. A strategy to enhance self-efficacy among stu-

dents could be the use of peer-led educational campaigns.

Regarding cues to action, posters or stickers on hand

hygiene at vantage points can potentially trigger safe hand

hygiene practices among students.

The proposed framework is limited to a hand hygiene

behaviour as an outcome variable, but in practice, some

interventions seek to assess disease conditions associated

with hand hygiene behaviour. From the body of literature,

many studies can be identified which resorted to behaviour

as an outcome variable (Moussa et al. 2015; Setyautami

et al. 2012; Schmidt et al. 2009). A decision on an outcome

variable is contingent on several factors including the

intervention objectives, and the availability of resources in

terms of time, funds and expertise.

Implications for research and practice

For researchers, the framework suggested in this paper is

expected to spur more empirical studies seeking to estab-

lish the logical relationships existing among the variables

and constructs and how these play out in a school-based

hand hygiene educational intervention. Although the vari-

ables and constructs used for this framework emanate from

well-established models and theories, it is expedient to

strengthen the evidence base on how these variables and

constructs interplay, and the possible moderator variables

involved. Thus, more robust correlational studies may be

helpful in this regard. For practitioners working in school

health, the suggested framework could facilitate the con-

ceptualisation, design and replicability of educational

interventions. The obvious implications of this include the

maximization of intervention effectiveness as well as

efficiency.

Conclusion

A framework underpinned by multiple psychosocial theo-

ries could enhance the design of hand hygiene educational

interventions in schools. The importance of drawing from

multiple theories is varied and includes the avoidance of

trial and error in intervention delivery, and an enhancement

of construct validity and the strengthening of external

validity of intervention results. We have contributed to the

conceptualisation of hand hygiene, summarized the evi-

dence bordering on the existence of a theoretical frame-

work to facilitate the design of hand hygiene educational

interventions in schools. In the light of the existing gap in

literature, a school-specific framework underpinned by

multiple psychosocial theories has been suggested, and

could enhance the efforts of practitioners and researchers in

the design of hand hygiene educational intervention in

schools, while not discounting the utility of the framework

for similar settings.
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