
TYPE Original Research
PUBLISHED 30 January 2023| DOI 10.3389/frhs.2022.1102328
EDITED BY

Lisa Aufegger,

Imperial College London, United Kingdom

REVIEWED BY

Heather Brown,

Lancaster University, United Kingdom

Nestor Asiamah,

University of Essex, United Kingdom

*CORRESPONDENCE

Charlotte Boman

charlotte.boman@vgregion.se

SPECIALTY SECTION

This article was submitted to Implementation

Science, a section of the journal Frontiers in

Health Services

RECEIVED 18 November 2022

ACCEPTED 30 December 2022

PUBLISHED 30 January 2023

CITATION

Boman C, Bernhardsson S, Lauruschkus K,

Lundqvist S and Melin K (2023) Prerequisites for

implementing physical activity on prescription

for children with obesity in paediatric health

care: A cross-sectional survey.

Front. Health Serv. 2:1102328.

doi: 10.3389/frhs.2022.1102328

COPYRIGHT

© 2023 Boman, Bernhardsson, Lauruschkus,
Lundqvist and Melin. This is an open-access
article distributed under the terms of the
Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other
forums is permitted, provided the original
author(s) and the copyright owner(s) are
credited and that the original publication in this
journal is cited, in accordance with accepted
academic practice. No use, distribution or
reproduction is permitted which does not
comply with these terms.
Frontiers in Health Services
Prerequisites for implementing
physical activity on prescription for
children with obesity in paediatric
health care: A cross-sectional
survey
Charlotte Boman1,2*, Susanne Bernhardsson2,3,
Katarina Lauruschkus4,5, Stefan Lundqvist1,2,3 and Karin Melin6,7

1Centre for Physical Activity, Region Västra Götaland, Gothenburg, Sweden, 2Unit of Physiotherapy,
Department of Health and Rehabilitation, Institute of Neuroscience and Physiology, Sahlgrenska Academy,
University of Gothenburg, Gothenburg, Sweden, 3Research, Education, Development and Innovation, Primary
Health Care, Region Västra Götaland, Gothenburg, Sweden, 4Faculty of Medicine, Institution of Health
Sciences, Lund University, Lund, Sweden, 5Department of Habilitation, Committee on Psychiatry, Habilitation
and Technical Aids, Region Skåne, Lund, Sweden, 6Institute of Health and Care Sciences, Sahlgrenska
Academy, University of Gothenburg, Gothenburg, Sweden, 7Department of Child and Adolescent Psychiatry,
Sahlgrenska University Hospital, Region Västra Götaland, Gothenburg, Sweden

Background: Physical inactivity is a main driver of childhood obesity that tracks into
adulthood, making it crucial to address early in life. Swedish physical activity on
prescription (PAP) is an effective intervention for increasing physical activity levels in
adults and is being implemented in primary care in Sweden. Before implementing
PAP for children, both intervention effectiveness and implementation prerequisites
need to be examined. Framed by the Normalization Process Theory (NPT) domains,
this study aimed to investigate perceptions of PAP amongst paediatric staff and
managers working with children with obesity, as well as acceptability,
appropriateness, feasibility, and barriers and facilitators for implementing PAP in
paediatric health care.
Methods: Staff and managers in 28 paediatric outpatient clinics in western Sweden
were surveyed using validated implementation instruments and open-ended
questions. Data were analysed using Mann–Whitney U tests and Kruskal–Wallis
tests. Qualitative data were categorised into NPT domains.
Results: The survey response rate was 54% (125/229). Most respondents (82%)
reported PAP to be familiar and many (56%) perceived it as a normal part of work;
nurses and physiotherapists to a greater extent (p < 0.001). This was anticipated to
increase in the future (82%), especially amongst those with the longest work
experience (p= 0.012). Respondents reported seeing the potential value in their
work with PAP (77%), being open to working in new ways to use PAP (94%), and
having confidence in their colleagues’ ability to use PAP (77%). Barriers and
facilitators were found in all the NPT domains, mainly collective action and reflexive
monitoring, where, for example, inadequacies of education, resources, and research
on PAP for children were reported as barriers. Most respondents agreed that PAP
was acceptable, appropriate, and feasible (71% to 88%).
Abbreviations

AIM, Acceptability of Intervention Measure; FIM, Feasibility of Intervention Measure; IAM, Intervention
Appropriateness Measure; IQR, Interquartile range; NPT, Normalization Process Theory; PAP, Physical activity
on prescription; PC, Paediatric clinic; SD, Standard deviation; NoMAD, Normalization MeAsure Development.
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Conclusions: PAP is familiar and perceived as an acceptable, appropriate, and feasible
intervention, and by many viewed as a normal part of clinical routines in paediatric
outpatient clinics in western Sweden, especially by physiotherapists and nurses. Barriers and
faciliators are mainly related to collective action and reflexive monitoring. The wide
acceptance demonstrates receptiveness to PAP as an intervention to promote an active
lifestyle for children with obesity.

KEYWORDS

obesity, physical activity on prescription, children, feasability, implementation, determinants,

normalization process theory (NPT), survey
Introduction

Childhood obesity has increased dramatically in recent decades

and prevalence remains high in many countries (1, 2), making it

an urgent public health concern. The prevalence of obesity in

European children aged 5–9 years was 11.4% in 2016 (3). In

Sweden, 6% of children aged 6–9 had obesity in 2019, an increase

by 4% since 2016 (4). Additionally, the COVID-19 pandemic has

driven weight gain amongst children (5–9), caused for example by

decreased physical activity, increased screen time, and increased

dietary intake (10). Obesity is considered a complex multifactorial

condition (11), which tracks into adulthood and is associated with

cardiometabolic and psychosocial comorbidity as well as premature

mortality (12–15). One of the main behavioural drivers and an

important risk factor, is physical inactivity (16, 17), making it

critical to address this issue early in life.

For children who are overweight or obese, studies have shown

positive effects of physical activity on weight-related outcomes, e.g.,

body fat and insulin resistance (18, 19), while evidence for

interventions to increase children’s overall physical activity levels

remains inconsistent (20, 21). However, research highlights that

although there is evidence for physical activity interventions,

implementation strategies to translate evidence-based results into

practice are lacking (22, 23). In paediatric health care, behaviour-

changing interventions are commonly used with the aim to

improve dietary intake, increase physical activity, and reduce

sedentary time (16). Physical activity on prescription (PAP) is one

such intervention that is being implemented in many countries,

including Sweden, to promote lifestyle change in the form of

increasing physical activity (24) and decreasing sedentary time

(25). The Swedish PAP intervention comprises three core

components: a person-centred dialogue, individually tailored

activity recommendation with a written prescription, and a

structured follow-up (26).

Studies of PAP have shown effectiveness in adults, including

patients with overweight or obesity, measured as increased physical

activity levels (27), but for children there is a paucity of studies.

One study (28) showed PAP to be both feasible and increasing

physical activity levels amongst children with cerebral palsy, and

one study (29) showed effects on BMI scores in children with

obesity after a web-based intervention of which PAP was one

component. The Swedish National Board of Health and Welfare’s

National Guidelines for Methods of Preventing Disease posit PAP

as an evidence-based practice targeting adults (30). Because an

inactive lifestyle amongst Swedish children and youth is a common
02
health concern (31), several regions in Sweden have started to use

PAP for physically inactive children. As part of a combined

lifestyle treatment, PAP might be a potentially behaviour-changing

and structured intervention for children with obesity, in accordance

with the description of requirements and needs in the national

guidelines for treatment of childhood obesity in Sweden (32).

Several barriers and facilitators for implementation of health

promoting interventions have been identified. A recent review

showed that implementation support strategies, such as educational

materials and meetings, opinion leaders, small incentives or grants,

and tailored interventions may improve implementation of

programmes to prevent obesity and promote physical activity for

young children (23). For adults, identified barriers for

implementing PAP include practitioners’ lack of knowledge about

the intervention and lack of organisational support (33–36).

Reports including paediatric contexts also identified lack of time,

lack of evidence for PAP for children, and limited collaboration

with activity organisers as barriers (37, 38). Facilitators include

affirmative attitudes amongst practitioners’ and central and local

supporting structures. However, no study has investigated the

prerequisites amongst staff and managers for implementing PAP

for children with obesity in paediatric health care.

Identifying implementation determinants before implementing a

new intervention is crucial for implementation success. Especially in

the highly complex healthcare context (39), implementing new

interventions can be challenging. It is also important to understand

what works and does not work in the implementation process, for

which using a theory is recommended (40, 41). The Normalization

Process Theory (NPT), especially developed for use in health care,

was designed to help us understand how complex interventions

become implemented in routine healthcare practice (39). This

theory is concerned with explaining the work people do during the

implementation process, and comprises four core constructs, or

domains (42). The constructs/domains can be described as a set of

mechanisms that energise and shape implementation processes,

with a focus on how an intervention can become part of everyday

practice (43), making them relevant to assess before implementing

a new intervention.

Other implementation determinants that are important to assess

before implementing a new intervention are the acceptability,

appropriateness, and feasibility of the intervention; three

determinants often used during early-stage implementation and

seen as leading indicators of implementation success (44). There is

a lack of knowledge about whether PAP is perceived as a suitable

intervention for children with obesity. To address this knowledge
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TABLE 1 Participating clinics by geographic location (n = 30).

Gothenburg Regional area

Södra
Bohuslän

Fyrbodal Skaraborg Södra
Älvsborg

POC Frölunda POC Kungälv POC
Dalsland

POC
Lidköping

POC Alingsås

POC Hisingen POC Mölndal POC
Lysekil

POC
Mariestad

POC Lerum

POC Kungshöjd POC
Mölnlycke

POC NÄL POC SkaS POC Skene

POC Öckerö POC Partille POC POC Skövde POC
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gap, it is important to investigate the prerequisites, barriers and

facilitators amongst staff and managers for implementing PAP for

childhood obesity in paediatric health care. This knowledge is

highly warranted before the intervention is implemented more

widely.

The aims of this study were to examine (1) how staff and

managers perceive PAP for children with obesity in terms of the

NPT domains coherence, cognitive participation, collective action,

and reflexive monitoring; (2) what barriers and facilitators they

report for working with PAP for children with obesity; and

(3) how they perceive acceptability, appropriateness, and feasibility

of PAP for children with obesity.

Strömstad Ulricehamn

Obesity centre at
Queen Silvia’s
Children’s
Hospital

POC
Stenungssund

POC Viskan

Primary care
rehabilitation
clinic, Angered

POC Tjörn Primary care
rehabilitation
clinic, Lerum

Primary care
rehabilitation
clinic,
Gamlestaden

Primary care
rehabilitation
clinic, Sörhaga

Specialist centre
for children and
youth, Angered

Specialist centre
for children and
youth,
Gamlestaden

POC, paediatric outpatient clinic.
Methods

Study design and setting

The study design was a cross-sectional survey, guided by the NPT

and collecting quantitative and qualitative data using a web-based

questionnaire. Findings are reported, when applicable, according to

the STROBE checklist (45).

The study was conducted in the paediatric healthcare

organisations in Region Västra Götaland, Sweden, comprising 26

clinics, and four rehabilitation clinics providing healthcare services

for children with obesity. The organisations all cater to children

with obesity and offer specialist health services. Region Västra

Götaland is Sweden’s second largest county council, providing

healthcare services to approximately 1.7 million residents in

western Sweden. One major city, Gothenburg, is located in the

region, while the rest of the region comprises three smaller cities,

medium-sized towns, and rural areas located in four regional areas

(Table 1). In Gothenburg, PAP has already been introduced

amongst healthcare professionals, through for example education,

tutoring, networking, and PAP clinics supporting families whose

children have been prescribed physical activity.
Participants

The inclusion criterium for participating in the survey was to be

either staff or manager at a paediatric healthcare clinic or a

rehabilitation clinic providing outsourced rehabilitation services for

children with obesity, in Region Västra Götaland. No prior

experience of working with PAP was required. Approximately 240

eligible participants were identified with the assistance of managers

and administrative staff. The heads of departments approved the

clinics’ participation in the study; all 30 clinics accepted the

invitation to participate.
Data collection and outcomes

All eligible participants were invited to answer a web-based

questionnaire comprising four validated instruments measuring

implementation outcomes. The questionnaire was distributed via

e-mail during a three-week period in February and March 2021.
Frontiers in Health Services 03
To increase response rate and reduce the risk of non-response bias,

three reminders at one-week intervals were sent.

In this study, the NPT was used to investigate and understand the

collective work with PAP for children with obesity at the paediatric

healthcare clinics. To assess the implementation process from the

perspective of staff directly involved in the work of implementing

PAP and their managers, the Normalization MeAsure

Development tool (NoMAD) (42) was used. This instrument was

specifically developed for implementation in healthcare contexts

(42) and can be applied at any stage of an implementation process

(46). It is adaptable to different interventions and settings, and can

be combined with other measurements focusing on other

dimensions of implementation (42).

The NoMAD instrument consists of 23 items, of which three

general questions are indicators of normalisation answered on

11-point Likert-type scales ranging from “still feels very new” to

“feels completely familiar” for item 1 and from “not at all” to

“completely” for items 2 and 3 (46). Twenty items target the four

core NPT domains: (1) coherence, that is the “sense-making” work

people do to initiate a new intervention or practice; (2) cognitive

participation, described as the relational work around the practice;

(3) collective action, the work to perform/operationalise the

practice; and (4) reflexive monitoring, the appraisal work to

understand the new practice (42). Each item has two options, A

and B. Option A is answered on 5-point Likert-type scales with
frontiersin.org
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response options “strongly agree”, “agree”, “neither agree nor

disagree”, “disagree”, and “strongly disagree”. Option B is

applicable only to those who found no relevance in answering

option A (46).

In this study the validated Swedish version S-NoMAD (47) was

used. The word “intervention” was replaced by “PAP for children

with obesity” or just “PAP”. Although the instrument was

developed for healthcare professionals directly involved in the

intervention, we wanted to address the perspectives of both staff

and managers. Some items were slightly modified by adding

wording addressing managers, e.g., “Do you feel PAP is currently a

normal part of your work/area of responsibility?” and

“Management supports/I as a manager support PAP for children

with obesity”.

To supplement NoMAD, the implementation determinants

acceptability, appropriateness, and feasibility of implementing PAP

in paediatric health care were assessed, adding the staffs’ and

managers’ perceptions and attitudes towards PAP. Acceptability is

defined as the perception amongst stakeholders that a given

treatment, service, practice, or innovation is agreeable, palatable, or

satisfactory (44). Appropriateness is the perceived fit, relevance, or

compatibility of the innovation or evidence-based practice for a

given practice setting, provider, or consumer; and/or perceived fit

of the innovation to address a particular issue or problem.

Feasibility is the extent to which a new treatment, or an

innovation, can be successfully used or carried out within a given

agency or setting (44). These outcomes were measured with the

Acceptability of Intervention Measure (AIM), Intervention

Appropriateness Measure (IAM), and Feasibility of Intervention

Measure (FIM) (48). All three are validated instruments with the

purpose of assessing the fit and match of a practice or intervention

to a given context, targeting different criteria (48). The measures

comprise four items each, answered on 5-point ordinal scales with

response options “strongly agree”, “agree”, “neither agree nor

disagree”, “disagree”, and “strongly disagree”. The instruments were

translated and cross-culturally adapted into Swedish, adapted to

children with obesity, and validated (49).

In addition, we collected demographic data and data on PAP

experience and prescribing frequency. Two open-ended questions

explored barriers and facilitators, in which the respondents were

given the opportunity to describe their own experiences and

thoughts regarding determinants for implementing PAP.
Data analysis

The quantitative variables are presented descriptively using

frequencies and percentages and medians and interquartile ranges.

To facilitate future comparisons with other studies, means and

standard deviations (SD) are also presented. The respondents’

practice location was categorised into Gothenburg and other

regional areas of the Region Västra Götaland (Table 1). Work

experience in the organisation was categorised into (1), <2 years;

(2), 2–5 years; (3), 6–10 years; and (4), >10 years. Professions were

categorised into six groups: (1), nurse; (2), physician; (3), dietician;

(4), physiotherapist; (5), manager and (6), other. Number of years

working with/taking decisions about PAP was categorised into (1),
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<3 years; (2), 3–5 years; and (3), >5 years or longer. Missing data

analyses were performed using chi-square tests to examine

proportion of managers and practice location amongst non-

responders vs. responders.

To facilitate presentation and interpretation, response

categories were merged into fewer categories. Responses to the

three general items were coded as: 0–4 = not familiar and 5–

10 = familiar for item 1; 0–4 = not a normal part of work and 5–

10 = a normal part of work for item 2; and 0–4 = it will not

become a normal part of work and 5–10 = it will become a

normal part of work for item 3. For the NoMAD items, the

disagree/strongly disagree response categories were merged into

disagree, and the strongly agree/agree response categories were

merged into agree. Item 3.2 was reverse-scored due to its

negative wording. One item (2.2) was not analysed since it was

accidentally removed from the questionnaire. For the AIM/IAM/

FIM suite of instruments, the response categories completely

disagree/disagree were merged into disagree and agree/completely

agree were merged into agree.

Comparative analyses of participants from the Gothenburg

clinics in which PAP has already been introduced vs. clinics in

the rest of the region were performed using chi-square tests for

the dichotomised general questions. Because the assumptions of

the chi-square tests were not met for the NOMAD and AIM/

IAM/FIM items, we performed Mann–Whitney U tests using the

original 5-point scales. Differences between years of work

experience in the organisation and between professions in all

variables were performed using Kruskal–Wallis tests with pairwise

comparisons, applying Bonferroni correction. For variables where

there were significant differences in the main Kruskal-Wallis test,

we only report significant differences in the pairwise

comparisons. Because age and work experience correlated, no

comparisons were made between age groups. A p-value of ≤0.05
was considered statistically significant. All cases for which all

items in at least one instrument were completed, were included in

the analyses.

Internal consistency of the NoMAD items was acceptable for

coherence (Cronbach’s α = 0.748), and questionable for cognitive

participation (α = 0.600), collective action (α = 0.638), and reflexive

monitoring (α = 0.687). For the the AIM/IAM/FIM measures,

internal consistency was excellent for acceptability and

appropriateness (Cronbach’s α = 0.924 and 0.943, respectively) and

good for feasibility (α = 0.892). Quantitative data were analysed

using IBM SPSS, version 28 (IBM Corp, Armonk, NY).

The barriers and facilitators described in free text answers to the

open-ended questions were coded and sorted into categories

corresponding to the NPT domains. This was done in an iterative

process by the first author together with two physiotherapist

colleagues with experience of working with PAP for children.
Results

A total of 229 healthcare professionals (of whom 30 managers)

were invited to participate in the survey, and 125 responded

(response rate 54.5%). Of the 104 non-responders, 18 were

managers. Missing data analysis showed no significant
frontiersin.org
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differences between responders and non-responders related to the

proportion of managers or practice location in the Gothenburg

area vs. other regional areas. Item-level missing values ranged

from 7 to 12 (5.6%–9.6%) for S-NoMAD and from 0 to 8

(0.0%–6.4%) for AIM, IAM, and FIM. Mean age of the
TABLE 2 Respondent demographic characteristics (n = 125).

Characteristic n (%)

Age (years)

<30 4 (3.2)

30–39 21 (16.8)

40–49 44 (35.2)

50–59 37 (29.6)

>59 19 (15.2)

Work experience in the organisation (years)

<2 26 (20.8)

2–5 42 (33.6)

6–10 27 (21.6)

>10 30 (24.0)

Profession

Nurse, including paediatric nurse 43 (34.4)

Physician, including paediatrician 32 (25.6)

Dietician 13 (10.4)

Physiotherapist 9 (7.2)

Manager 12 (9.6)

Othera 16 (12.8)

Role in relation to PAP

Works with PAP 68 (54.4)

Is aware of PAP but does not work with it 56 (44.8)

Is not aware of PAP 1 (0.8)

Experience of working with PAP (years)

<3 62 (49.6)

3–5 31 (24.8)

>5 32 (25.6)

Frequency of prescribing PAP

Prescribers 64 (51.2)

Daily 2 (1.6)

Once per week 10 (8.0)

Once per month 27 (21.6)

Once per year 25 (20.0)

Non-prescribers 61 (48.8)

PAP, physical activity on prescription.
aOther = psychologist, social counsellor, occupational therapist, and nursing

assistant.
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respondents was 48.2 years (SD 9.6). Respondent characteristics

are presented in Table 2.
General questions about PAP

A majority of the respondents (81.1%) reported being familiar

with PAP (Table 3). A higher proportion of respondents in the

Gothenburg area reported being familiar with PAP than those in

regional areas (90.0% vs. 70.6%, χ2 = 6.772, p = 0.009).

Physiotherapists reported familiarity with PAP to a greater extent

than “other” professions (Mdn 9 vs. Mdn 5, U = 55, p = 0.025).

Fifty-six percent described PAP as currently being a normal part of

their work; a higher proportion of respondents from the

Gothenburg area reported this than those in the regional areas

(70.0% vs. 40.7%, χ2 = 9.882, p = 0.002). Nurses reported feeling

PAP was a normal part of their work to a greater extent than

“other” professions (Mdn 6.5 vs. Mdn 0.5, U = 38, p < 0.001), as

did physiotherapists (Mdn 9 vs. Mdn 0.5, U = 53, p < 0.001). A

majority (82.0%) reported believing that PAP will become a

normal part of their work. Respondents with >10 years of work

experience in the organisation reported this belief to a greater

extent than those with 2–5 years’ experience (Mdn 9 vs. Mdn 6,

U = 23, p = 0.012).
Coherence

Most respondents (67.9%) agreed that they could distinguish

between PAP and their usual ways of working, and 56.1% reported

that they have a shared understanding of its purpose (Table 4).

Respondents in the Gothenburg area agreed to a greater extent

than those in regional areas to having a shared understanding of

PAP (Mdn 4 vs. Mdn 3, U = 1170, p = 0.005) and of how the

intervention affects the nature of their work (Mdn 4 vs. Mdn 3,

U = 1104, p = 0.017) (Table 5). About three quarters of the

respondents (76.6%) agreed on the potential value of PAP. No

differences were seen related to work experience in the

organisation or profession in this domain. Option B responses

were selected by 3–8 respondents (2.6% to 6.8%).

A barrier for using PAP described in the open-ended questions

was the respondents’ experiences of not knowing the PAP

intervention well enough and working with single components

alone, particularly the written prescription for physical activity.

The opposite, a comprehension of the PAP intervention and

considering and including all of its components, was described as a

facilitator. Statements like “I consider it important that PAP is well

supported by a good assessment so it will be at the right level, for

example goal setting, activity, duration, and that the patient is

motivated. If not, then it might just be ‘another piece of paper’ for

the individual.” were typical.
Cognitive participation

Almost half (47.2%) agreed that there are key people who drive

PAP forward and get others involved. Respondents in Gothenburg
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TABLE 3 General questions about physical activity on prescription.

Items N
(missing)

0–4
1. Not familiar

2. Currently not a normal
part of work

3. Will not become a
normal part of work

n (%)

5–10
1. Familiar

2. Currently a normal
part of work

3. Will become a
normal part of work

n (%)

Median
(IQR)a

Mean
(SD)a

1. When you use PAP, how familiar does it feel? 111 (14) 21 (18.9) 90 (81.1) 7 (5–9) 6.53 (2.61)

2. Do you feel PAP is currently a normal part of
your work/area of responsibility?

114 (11) 50 (43.9) 64 (56.1) 5 (2–8) 4.99 (3.40)

3. Do you feel PAP will become a normal part of
your work/area of responsibility?

89 (36) 16 (18.0) 73 (82.0) 7 (6–9) 7.08 (2.62)

Text in italic font are adjustments made so that the item would be answerable also by managers.
aMedians and means are calculated on the original 11-point scale.

IOR, interquartile range; PAP, physical activity on prescription; SD, standard deviation.
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agreed to a greater extent than those in regional areas that there are

key people driving PAP forward and involving others (Mdn 4 vs.

Mdn 3, U = 1000, p = 0.003). Most reported being open to

working with colleagues in new ways to use PAP (94.5%) and

agreed to continuing to support PAP (85.7%). No differences

were seen related to work experience or profession in this

domain. Option B responses were selected by 1–8 respondents

(0.9% to 6.8%).

A reported barrier in this domain for using PAP was the absence

of physiotherapists at the clinics and the perceived uncoordinated

pathways to healthcare units offering PAP support. Facilitators for

using PAP were colleagues being supportive of PAP and successful

healthcare collaboration. Statements like “In my clinic we have

divided the tasks between us a little. However, I could prescribe

PAP more often, but mostly it’s done by my colleague who is a

nurse.” were reported.
Collective action

Over half of the respondents (57.8%) agreed they can easily

integrate PAP into their existing work and only 1.8% agreed that

PAP disrupts working relationships. A majority (77.2%) reported

having confidence in their colleagues’ ability to use PAP. Over

half (56%) agreed that work is assigned to those with skills

appropriate to PAP. One fourth (26%) agreed that sufficient

training is provided to enable staff and managers to implement

PAP. Respondents in Gothenburg agreed to a greater extent than

those in regional areas that work is assigned to those with skills

appropriate to PAP (Mdn 4 vs. Mdn 3, U = 1116, p = 0.032), that

sufficient training to implement PAP is provided (Mdn 3 vs. Mdn

2, U = 704, p < 0.001), and that sufficient resources to support

PAP are available (Mdn 3 vs. Mdn 3, U = 1121, p = 0.029). No

differences were seen related to work experience or profession.

One fourth (26.9%) reported that sufficient resources are available

to support PAP and half (51.1%) agreed that management

adequately supports PAP. Option B responses were selected by 1–

22 respondents (0.9% to 19.5%).

Barriers from the open-ended questions were inadequate

education and insufficient time to use PAP. Statements like “I
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would like to learn more about PAP, but I have too many

duties to have time to plunge into it. It’s not my most

prioritised task, instead it’s something I do on the side, a few

times a month” were typical. Facilitators were staff taking on

the role of using PAP and having more time with patients

when delivering PAP.
Reflexive monitoring

Thirty-seven percent reported being aware of reports about the

effects of PAP. Managers agreed to a higher extent than “other”

professions that they were aware of reports (Mdn 4 vs. Mdn 3,

U = 45, p = 0.013) and respondents with more than 10 years of

work experience in the organisation agreed to a higher extent

than those with 6–10 years of experience that they were aware of

reports (Mdn 4 vs. Mdn 2, U = 30, p = 0.007). Sixty percent

agreed that PAP is worthwhile and 48.5% valued the effects PAP

has had on their work. Respondents in the Gothenburg area

agreed to a greater extent than those in regional areas that they

valued the effects (Mdn 4 vs. Mdn 3, U = 890, p = 0.011). The

respondents agreed that feedback about PAP can be used to

improve it in the future (81.2%). No differences were seen related

to work experience. Option B responses were selected by 2–22

respondents (1.7% to 12.1%).

A reported barrier for using PAP was the lack of research on

PAP for children. Statements like “I’d like to see randomised

studies that are large enough to show the effectiveness of PAP if

I am to become positive about the intervention” are illustrative.

The opportunity to provide discounted activities was reported as

an important facilitator.
Acceptability

Most respondents stated that PAP meets with their approval

(85.6%), is appealing (85.6%), and that they like (84.0%) and

welcome (83.2%) PAP (Table 6). Respondents in the Gothenburg

area agreed to a greater extent than those in regional areas that

PAP meets their approval (Mdn 5 vs. Mdn 4, U = 1528, p = 0.022).
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TABLE 4 Responses to NoMAD by Normalization Process Theory domain.

Domain Option A

N
(missing)

n
Option A

Agree
n (%)

Neutral
n (%)

Disagree
n (%)

Median
(IQR)a

Mean
(SD)a

Coherence

I can see how PAP differs from usual ways of working 117 (8) 112 76 (67.9) 28 (25.0) 8 (7.1) 4 (3–4) 3.8 (0.87)

Staff in this organisation have a shared understanding
of the purpose of PAP

117 (8) 114 64 (56.1) 45 (39.5) 5 (4.4) 4 (3–4) 3.6 (0.77)

I understand how PAP affects the nature of my own/
my staff’s work

114 (11) 108 52 (48.1) 50 (46.3) 6 (5.6) 3 (3–4) 3.5 (0.72)

I can see the potential value of PAP for my work 115 (10) 107 82 (76.6) 22 (20.6) 3 (2.8) 4 (4–4) 3.92 (0.71)

Cognitive participation

There are key people who drive PAP forward and get
others involved

115 (10) 108 51 (47.2) 42 (38.9) 15 (13.9) 3 (3–4) 3.4 (1.0)

I’m open to working with colleagues/ staff in new ways
to use PAP

117 (8) 109 103 (94.5) 6 (5.5) 0 (0.0) 4 (4–5) 4.4 (0.59)

I will continue to support PAP 115 (10) 112 96 (85.7) 16 (14.3) 0 (0.0) 4 (4–5) 4.3 (0.7)

Collective action

I can easily integrate/take decisions about PAP into my
existing work

116 (9) 109 63 (57.8) 38 (34.9) 8 (7.3) 4 (3–4) 3.7 (0.88)

PAP disrupts working relationshipsb 118 (7) 110 2 (1.8) 15 (13.6) 93 (84.5) 4 (4–5) 4.24 (0.79)

I have confidence in my colleagues/staff’s ability to use
PAP

118 (7) 114 88 (77.2) 24 (21.0) 2 (1.8) 3 (1–2) 4.04 (0.75)

Work is assigned to those with skills appropriate to
PAP

117 (8) 107 60 (56.0) 40 (37.4) 7 (6.5) 3 (2–3) 3.6 (0.75)

Sufficient training is provided to enable staff/managers
to implement PAP

116 (9) 100 26 (26.0) 40 (40.0) 34 (34.0) 4 (2–4) 2.9 (0.93)

Sufficient resources are available to support PAP 118 (7) 108 29 (26.9) 48 (44.4) 31 (28.7) 4 (2–4) 2.93 (1.02)

Management/I as a manager adequately supports PAP 113 (12) 90 46 (51.1) 39 (43.3) 5 (5.6) 3 (2–3) 3.6 (0.78)

Reflexive monitoring

I am aware of reports about the effects of PAP 116 (9) 113 42 (37.1) 37 (32.7) 34 (30.1) 3 (2–4) 3.08 (1.06)

The staff agree that PAP is worthwhile 17 (8) 113 68 (60.2) 40 (35.4) 5 (4.4) 2 (2–3) 3.7 (0.75)

I value the effects that PAP has had on my work 116 (9) 99 48 (48.5) 46 (46.5) 5 (5.1) 3 (2–3) 3.51 (0.75)

Feedback about PAP can be used to improve it in the
future

115 (10) 109 89 (81.2) 18 (16.5) 2 (1.8) 2 (2–2) 4.02 (0.73)

I/the staff can modify how I/they work with PAP 117 (8) 104 63 (60.6) 36 (34.6) 5 (4.8) 2 (2–3) 3.63 (0.78)

IQR, interquartile range; SD, standard deviation.
aMedians and means are calculated on the original 5-point scale.
bItem reverse scored. In the survey most of the items were formulated as PAP for children with obesity. Text in italic font are adjustments made so that the item would be

answerable also by managers.
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Respondents with more than 10 years of work experience agreed to a

higher extent than those with 2–5 years of experience that they

welcome working with PAP (Mdn 5 vs. Mdn 4, U = 23, p = 0.019).

No differences were found by profession.
Appropriateness

Most agreed that PAP seems fitting (81.6%), suitable (83.2%),

applicable (80%), and like a good match (78.4%) for children with
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obesity (Table 6). No differences were seen by practice location,

profession, or years of work experience.
Feasibility

Most respondents reported PAP being implementable (78.4%),

possible (88%), doable (82.4%), and easy to use (71.2%) (Table 6).

No differences were found by practice location, profession, or years

of work experience.
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TABLE 5 NoMAD responses by Normalization Process Theory domains and practice location.

Areas Gothenburg (n = 66) Regional (n = 59) p value*

n (missing) Median
(Q1;Q3)

Mean n (missing) Median
(Q1;Q3)

Mean

Coherence

I can see how PAP differs from usual ways of working 56 (10) 4 (3;4) 3.88 56 (3) 4 (3;4) 3.73 0.407

Staff in this organisation have a shared understanding of the purpose of
PAP

57 (9) 4 (3;4) 3.79 57 (2) 3 (3;4) 3.40 0.005

I understand how PAP affects the nature of my own/my staff’s work 56 (10) 4 (3;4) 3.64 52 (7) 3 (3;4) 3.29 0.017

I can see the potential value of PAP for my work 55 (11) 4 (4;4) 3.98 52 (7) 4 (3;4) 3.87 0.544

Cognitive participation

There are key people who drive PAP forward and get others involved 52 (14) 4 (3;4) 3.63 56 (3) 3 (3;4) 3.09 0.003

I’m open to working with colleagues/staff in new ways to use PAP 54 (12) 4 (4;5) 4.33 55 (4) 4 (4;5) 4.44 0.325

I will continue to support PAP 57 (9) 4 (4;5) 4.30 55 (4) 4 (4;5) 4.24 0.675

Collective action

I can easily integrate/take decisions about PAP into my existing work 55 (11) 4 (3;4) 3.73 54 (5) 4 (3;4) 3.63 0.488

PAP disrupts working relationshipsa 56 (10) 2 (1;2) 1.71 54 (5) 2 (1;2) 1.81 0.680

I have confidence in my colleagues/staff’s ability to use PAP 58 (8) 4 (4;5) 4.12 56 (3) 4 (3;5) 3.95 0.296

Work is assigned to those with skills appropriate to PAP 54 (12) 4 (3;4) 3.74 53 (6) 3 (3;4) 3.43 0.032

Sufficient training is provided to enable staff/managers to implement PAP 49 (17) 3 (3;4) 3.24 51 (8) 2 (2;3) 2.55 <0.001

Sufficient resources are available to support PAP 55 (11) 3 (3;4) 3.13 53 (6) 3 (2;3) 2.74 0.029

Management/I as a manager adequately supports PAP 41 (25) 4 (3;4) 3.73 49 (10) 3 (3;4) 3.45 0.059

Reflexive monitoring

I am aware of reports about the effects of PAP 56 (10) 3 (2;4) 3.11 57 (2) 3 (2;4) 3.05 0.995

The staff agree that PAP is worthwhile 56 (10) 4 (3;4) 3.73 57 (2) 4 (3;4) 3.58 0.406

I value the effects that PAP has had on my work 53 (13) 4 (3;4) 3.68 46 (13) 3 (3;4) 3.30 0.011

Feedback about PAP can be used to improve it in the future 56 (10) 4 (4;5) 4.05 53 (6) 4 (4;4) 4.00 0.761

I/the staff can modify how I/they work with PAP 54 (12) 4 (3;4) 3.63 50 (9) 4 (3;4) 3.64 0.864

aItem reverse scored. PAP Physical activity on prescription. In the survey most of the items were formulated as PAP for children with obesity.

*p-values are derived from Mann-Whitney U tests of differences between practice locations.
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Discussion

This study reports prerequisites and determinants for

implementing the PAP intervention for children with obesity

amongst healthcare professionals at paediatric clinics in western

Sweden. Our findings suggest that those prerequisites are good,

and that, in fact, implementation is underway to various extents.

Main findings are that most respondents perceive PAP as familiar

and many, in particular nurses and physiotherapists, as a

normalised part of their work. Barriers and facilitators for working

with PAP were identified across all NPT domains, especially

related to collective action and reflexive monitoring. The

respondents perceived PAP as highly acceptable, appropriate, and

feasible, regardless of profession and experience of working in the

organisation.

Respondents from the Gothenburg area perceived PAP as more

normalised than those in regional areas; a geographical difference
Frontiers in Health Services 08
seen in all the NPT domains as well as regarding acceptability of

the intervention. Identified facilitators for PAP use were

comprehension of the PAP intervention, taking on the role of

using PAP, and the interventions’s ease of use. Barriers were

inadequate education, insufficient time, uncoordinated pathways to

other healthcare units, poor collaboration with activity organisers,

and the lack of research on PAP for children.

The geographical differences are likely attributed to the PAP

support structure that has been in place in Gothenburg for several

years. Gothenburg represents a unique context in Sweden, with a

PAP support structure in the form of education, networking, and

PAP clinics to which patients are referred for extra support in

changing their physical activity patterns. None of these support

structures are established elsewhere in the region or in Sweden,

and there are considerable regional variations across Sweden in the

support for work with PAP (37).
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TABLE 6 Acceptability, appropriateness and feasibility of physical activity on prescription.

Statement N (missing) Agree n (%) Neutral n (%) Disagree n (%) Mediana (IQR) Mean (SD)a

Acceptability

PAP meets my approval 125 107 (85.6) 17 (13.6) 1 (0.8) 5 (5–5) 4.36 (0.75)

PAP is appealing to me 124 (1) 107 (85.6) 16 (12.8) 1 (0.8) 4.5 (4.5–5) 4.35 (0.74)

I like PAP 125 105 (84.0) 18 (14.4) 2 (1.6) 4 (4–5) 4,31 (0.78)

I welcome PAP 124 (1) 104 (83.2) 18 (14.4) 2 (1.6) 5 (5–5) 4.35 (0.79)

Appropriateness

PAP seems fitting 123 (2) 102 (81.6) 16 (12.8) 5 (4.0) 5 (5–5) 4.24 (0.90)

PAP seems suitable 123 (2) 104 (83.2) 15 (12.0) 4 (3.2) 4 (4–5) 4.32 (0.81)

PAP seems applicable 121 (4) 100 (80.0) 19 (15.2) 2 (1.6) 5 (5–5) 4.25 (0.78)

PAP seems like a good match 117 (8) 98 (78.4) 12 (9.6) 7 (5.6) 4 (4–5) 4.24 (0.87)

Feasibility

PAP seems implementable 118 (7) 98 (78.4) 16 (12.8) 4 (3.2) 4 (4–5) 4.23 (0.81)

PAP seems possible 122 (3) 110 (88.0) 12 (9.6) 0 (0.0) 5 (5–5) 4.43 (0.67)

PAP seems doable 122 (3) 103 (82.4) 16 (12.8) 3 (2.4) 4 (4–5) 4.25 (0.78)

PAP seems easy to use 117 (8) 89 (71.2) 26 (20.8) 2 (1.6) 4 (4–5) 3.99 (0.77)

IQR, interquartile range; PAP, physical activity on prescription; SD, standard deviation. In the survey the items in appropriateness were formulated as PAP for children with

obesity.
aMedians and means are calculated on the original 5-point scales.
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Nurses and physiotherapists perceived PAP as normalised to a

great extent. Both professions have worked with PAP for many

years in Sweden, particularly for adults. Studies in adult

populations have also shown nurses’ engagement in PAP and other

types of physical activity referrals (33, 35, 36). In paediatric health

care, nurses have a central role in the work with children and

families, including counselling about physical activity and following

up intervention effects.

Most respondents perceived PAP as acceptable, appropriate and

feasible for children with obesity. Feasibility of PAP as part of an

internet-based intervention for children with obesity was recently

reported in another Swedish study (29). However, as PAP was one

of three intervention components, it is not possible to attribute the

results to PAP alone. Amongst adults, feasibility and effects of PAP

have recently been shown in two studies, of which one showed

sustained results five years after the intervention (50, 51). Although

not yet evaluated as a stand-alone intervention in children with

obesity, the high acceptability, appropriateness and feasibility of

PAP found in our and other studies are important prerequisites for

future studies on effectiveness in this population.

Both staff and managers perceived PAP as a possible

intervention, implying an understanding of the feasibility of using

it in routine clinical practice and the possibility of implementing it

in paediatric health care. The high acceptability of PAP by

managers is an important prerequisite to the normalisation of

PAP. This finding is in contrast to previous studies on PAP, which

have identified lack of supportive management (35) and

organisational support (33, 35, 36, 38) as problematic.

One reason for the high scores on appropriateness of PAP may

be the intervention’s person-centredness and individually tailored

components, which correspond well with a respectful and
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structured obesity management according to Swedish national

guidelines (32). Another reason might be the discounts offered for

many of the prescribed physical activities, which can enable the

child’s participation in an activity. Families with obese children are

often socio-economically disadvantaged (52), so this financial

incentive could be an important facilitator.

The collective and individual understanding of an intervention

and how it differs from usual ways of working is important for

clinical practice (42). In the domain coherence, almost two thirds

of the respondents reported they could “make sense” of PAP and

understand how it affected their work. These findings were

nuanced by qualitative data where respondents expressed

insufficient knowledge of PAP and uncertainty about its clinical

use. Similar findings have been shown in previous research on PAP

for adults, where lack of information and knowledge about PAP

and its application was found amongst practitioners (34, 35).

Patients have described not receiving sufficient information

about PAP during an intervention period (53). Our findings show

a variation in the respondents’ perceptions of PAP and its usability

in paediatric health care. It is natural for healthcare professionals

to experience uncertainty regarding the rationale and clinical use of

PAP, particularly in a context for which the intervention has not

primarily been developed. This variation in perceptions might

reflect that the work with PAP has been transferred from an adult

context to the paediatric context without having been fully

developed and adapted for children with obesity, which may

contribute to uncertainty about its application.

For successful integration into practice, the collective

contribution to enact and sustain the work with a new intervention

is important. Regardless of profession and years of working in the

organisation, most items in the cognitive participation domain
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were scored high amongst the respondents in our study. In the open-

ended questions, respondents described how PAP work was

organised in their own clinic and amongst other clinics with

licensed practitioners. In the Gothenburg area, key people were

driving the PAP work forward and could share good experiences

with new colleagues.

The lack of physiotherapists in the paediatric healthcare

organisation was described as a barrier, implying that

physiotherapists are viewed as one of the most legitimate professions

for working with PAP. Physiotherapists’ familiarity with PAP and

their perception that PAP is already a normal part of their work

also corroborate this view. Physiotherapist is a profession with skills

for working with physical activity (54), but that is largely missing in

paediatric health care. To access these skills and competency, some

staff referred patients onward to physiotherapists in PAP clinics or

rehabilitation clinics. This uncoordinated referral system between

prescribers and physiotherapists was seen as a barrier for working

with PAP. Nevertheless, another study described a similar referral

setup in primary and secondary care for adults, in which patients

perceived PAP to be both feasible and increasing physical activity

(50). Hence, the need for formal and coordinated referral pathways

between clinics may be greater for children and their families than

for adults. The lack of coordination between clinics has been

identified earlier as a considerable barrier for families (38).

To improve work with PAP, many respondents called for more

training. In the collective action domain, lack of training, structure,

and time was described as barriers to efficiently delivering PAP.

Similar barriers have also been reported for adult populations

managed in primary care (33, 35, 36), as well as for children with

intellectual developmental disorders (38). A recent systematic

review of implementation of obesity prevention interventions for

children also identified lack of knowledge, e.g., concerning physical

activity recommendations, as a barrier amongst primary care

nurses and physicians (55).

Only half of our respondents, including managers, agreed that

management adequately supports PAP. However, in view of the

high acceptability and feasibility of PAP reported by both staff

and managers, the perceived lack of management support may

imply poor communication between staff and managers rather

than an actual lack of support. Improved communication and

collaboration amongst staff and managers would likely improve

chances for an intervention to become normalised in routine

practice. Insufficient training, managerial support, and resources

were reported as important barriers for implementing physical

activity prevention interventions for children with obesity also in

primary care (55).

In the reflexive monitoring domain almost 40% of the

respondents agreed they were aware of reports about the effects of

PAP. This finding is difficult to interpret since research is mostly

lacking on PAP for children, but communal or individual

evaluations may have been undertaken in clinical practice.

Managers reported being aware of effects to a greater extent than

other professions, possibly implying they might be better informed

by policy documents and national guideline recommendations

(30, 56) about the health benefits of physical activity for children.

Although lack of research on PAP for children was reported as a

barrier, staff might also recognise PAP as an evidence-based
Frontiers in Health Services 10
intervention for adults and could have gained knowledge through

networking, education, and information material for both adults

and children.
Strengths and limitations

A main strength of the study is the use of a theory-based

framework and instrument to assess and categorise the factors that

might influence implementation of PAP in the paediatric context.

A particular strength in using the NPT is its focus on the

implementation work healthcare professionals actually do, rather

than their cognitions, e.g., beliefs and attitudes. Another strength is

our use of validated instruments, which are also pragmatic and

easy to use. The NoMAD was particularly helpful in pointing out

problems that can be addressed when implementing PAP for

children with obesity, enabling improvements related to collective

action and reflexive monitoring. Assessing the dual perspective of

practitioners and managers also strengthens the findings.

Supplementing NoMAD with the AIM, IAM, and FIM instruments

to assess important implementation determinants provided a

comprehensive overview of aspects necessary to address in a future

implementation of PAP for children with obesity. Several efforts

were made to reduce bias. Sampling bias was minimised since the

survey was distributed to all staff and managers at all paediatric

clinics in the study population. We attempted to reduce non-

response bias by sending several reminders to answer the

questionnaire.

There were some limitations to the study. The intention to

capture multiple perspectives meant that not all participants had

practical experience of PAP, making several questions irrelevant for

some respondents and likely contributing to both unit-level and

item-level missing data. The use of self-reported data entails a risk

for both self-selection bias and social desirability bias. We did not

perform sensitivity analyses, but believe our analyses are robust

enough with the used tests. We did not investigate gender, because

a vast majority of both practitioners and managers in the

population studied are women. The low alpha values for some of

the NoMAD items indicate low internal consistency, which might

have affected the results of the statistical analyses.

There is an obvious need for research on effectiveness of physical

activity promoting interventions for childhood obesity, as well as

implementation process and outcome evaluations of such

interventions. To improve the understanding of barriers and

facilitators for using PAP, further research is needed from the

perspective of staff and managers, as well as that of the children

and their parents.

Our study can provide helpful information to develop support

structures for PAP work, streamline the use of the intervention,

and inform future implementation strategies. The broad inclusion

criteria of the study, including all professions and managers

involved in paediatric health care, and the study setting – Region

Västra Götaland which is Sweden’s second largest county council –

enhances generalisability of our findings to other paediatric

populations and to other regions in Sweden, and possibly also to

other countries with similar paediatric healthcare systems.
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Conclusions

The prerequisites for implementing PAP for children with

obesity in paediatric health care in western Sweden can be

considered good. The intervention is familiar and perceived as

acceptable, appropriate, and feasible by paediatric healthcare

practitioners and managers, constituting important facilitators for

implementing PAP. For many participants, PAP was already

perceived as a normal part of their work, and a majority believed it

would become a normal part of their work in the future. The wide

acceptance demonstrates receptiveness to PAP as an intervention

to promote an active lifestyle for children with obesity. Barriers

and facilitators for working with PAP exist in all NPT domains,

particularly in the domains collective action and reflexive

monitoring where main barriers are the lack of education,

resources, and research on PAP for children.
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