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Abstract

Background: Future health outcomes for children are influenced by their early life experiences. Child and Family Health
Nursing (CFHN) services provide universal care to families during the First 2000 days (conception-5 years) to support optimal
health and developmental outcomes of children in New South Wales (NSW), Australia. Use of technology represents a
promising means to encourage family engagement with CFHN services and enable universal access to evidenced-based age and
stage information. Currently there is little evidence exploring the acceptability of various models of technology-based support
provided during the first 2000 days, as well as the maternal characteristics that may influence this.

Objective: To describe; 1) the acceptability of technology-based modes of CFHN support to families in the first 6 months, and
2) the association between the acceptability of technology-based support and maternal characteristics.

Methods: A cross sectional survey was undertaken between September to November 2021 with women who were 6-8 months
post-partum within the Hunter New England (HNE) Local Health District of NSW, Australia. Survey questions collected
information on maternal demographics and pregnancy characteristics, perceived stress, access to CFHN services, as well as
preferences and acceptability of technology-based support.  Descriptive statistics were used to describe the characteristics of the
sample, the proportion of women accessing CFHN services, maternal acceptability of technology-based support from CFHN
services, and appropriateness of timing of support. Multivariable logistic regression models were conducted to assess the
association between maternal characteristics and the acceptability of technology based CFHN support.

Results: 365 women participated in the study, most were 25 to 34 years old (68%), had completed tertiary level education or
higher (71%), and were employed or on maternity leave (78%). Almost all (98%) women reported accessing CFHN services in
the first 6 months following their child's birth. The majority of women 'strongly agreed/agreed' that receiving information from
CFHN via technology would be acceptable (82-92%), and most (?90%) ‘strongly agreed/agreed’ with being provided
information on a variety of relevant health topics.  Acceptability of receiving information via websites was significantly
associated with maternal employment status (P=.01). The acceptability of receiving support via telephone and email was
significantly associated with maternal education level (P=.03, P=.02 respectively). Maternal age was also associated with the
acceptability of email support (P=.04).

Conclusions: Technology based CFHN support is generally acceptable to mothers. Maternal characteristics including
employment status, education level and age were found to modify the acceptability of specific technology modalities. The
findings of this research should be considered when designing technology-based solutions to providing universal age and stage
child health and developmental support for families during the first 2000 days.
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Perceived acceptability of technology modalities for the provision
of universal Child and Family Health Nursing support in the first 6-
8 months after birth: a cross sectional study

Abstract

Background: Future health outcomes for children are influenced by their early life experiences.
Child and Family Health Nursing (CFHN) services provide universal care to families during the
First 2000 days (conception-5 years) to support optimal health and developmental outcomes of
children  in  New  South  Wales  (NSW),  Australia.  Use  of  technology  represents  a  promising
means to encourage family engagement with CFHN services and enable universal access to
evidenced-based age and stage information.  Currently there is  little  evidence exploring the
acceptability of various models of technology-based support provided during the first 2000
days, as well as the maternal characteristics that may influence this.
Objectives:  To describe; 1) the acceptability of technology-based modes of CFHN support to
families in the first 6 months, and 2) the association between the acceptability of technology-
based support and maternal characteristics.
Methods:  A cross sectional  survey was undertaken between September to  November 2021
with women who were 6-8 months post-partum within the Hunter New England (HNE) Local
Health  District  of  NSW,  Australia.  Survey  questions  collected  information  on  maternal
demographics and pregnancy characteristics, perceived stress, access to CFHN services, as well
as preferences and acceptability of technology-based support.  Descriptive statistics were used
to  describe  the  characteristics  of  the  sample,  the  proportion  of  women  accessing  CFHN
services,  maternal  acceptability  of  technology-based  support  from  CFHN  services,  and
appropriateness of timing of support. Multivariable logistic regression models were conducted
to assess the association between maternal characteristics and the acceptability of technology
based CFHN support.
Results: 365  women  participated  in  the  study,  most  were  25  to  34  years  old  (68%),  had
completed tertiary level education or higher (71%), and were employed or on maternity leave
(78%).  Almost  all  (98%)  women  reported  accessing  CFHN  services  in  the  first  6  months
following their child's birth.  The majority of women 'strongly agreed/agreed' that receiving
information  from  CFHN  via  technology  would  be  acceptable  (82-92%),  and  most  (≥90%)
‘strongly agreed/agreed’ with being provided information on a variety of relevant health topics.
Acceptability of receiving information via websites was significantly associated with maternal
employment status (P=.01). The acceptability of receiving support via telephone and email was
significantly associated with maternal education level (Adjusted OR: 2.64 (95% CI: 1.07-6.51),
P=.03,  Adjusted  OR:  2.90  (95%  CI:  1.20-7.00),  P=.02  respectively).  Maternal  age  was  also
associated with the acceptability of email support (P=.04).
Conclusions:  Technology based CFHN support  is  generally  acceptable  to  mothers.  Maternal
characteristics including employment status, education level and age were found to modify the
acceptability  of  specific  technology  modalities.  The  findings  of  this  research  should  be
considered when designing technology-based solutions to providing universal age and stage
child health and developmental support for families during the first 2000 days. 

Keywords: Maternal, Acceptability, Technology, Digital Health, First 2000 days, Child Health 
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Introduction
The first 2000 days of a child’s life (conception- 5 years) is a critical time for physical, cognitive, social and

emotional  development.[1] Routine  healthcare  services  or  interventions  provided  in  early  life  have  been

shown  to  be  protective  of  poor  health  outcomes  and  improve  early  life  experiences,  such  as  learning

outcomes, mental wellbeing, relationships, as well as healthy growth and development.[2, 3] Future health

outcomes for children are influenced by these early life experiences and exposures, and subsequently the

cumulative effects of positive and/or negative later life experiences.[3] 

Given the first 2000 days is a critical period of child health and development, the World Health Organization

and governments internationally have released policy frameworks and guidelines that outline strategies and

objectives to support the health and development of children during the first 2000 days.[4, 5] One example is

the First 2000 Days implementation strategy,  a government framework that has been released in New South

Wales (NSW), Australia.[1, 6] A key objective within this framework is that NSW Health provides universal

access to child and family health care via Child and Family Health Nursing (CFHN) services. CFHN services

support  the health and development of  children from birth to  5 years  across  the state  through a family-

centered approach. Services routinely offered by CFHN services include universal health home visits in the

first month of a child’s life, postnatal care, immunizations, child health and developmental checks (through

the Personal Health Record or ‘Blue Book’),  feeding support and maternal psychosocial assessments and

screening.[1] Despite the availability of this  comprehensive service,  only half  of  the 100,000 families of

children born each year within NSW continue to access CFHN services within the first year [7], limiting the

capacity of CFHN services to provide ongoing and universal  health care to families consistent  with best

practice guidelines.

The delivery of healthcare services via technology represents a promising way to increase family engagement

with  CFHN  services  and  provide  universal  access  to  evidence-based  information  consistent  with

recommendations.  In  Australia,  the  COVID-19  pandemic  resulted  in  the  widespread  adoption  of  digital

technologies to deliver health care services  [8-10], including care routinely offered by CFHN services. For

example, CFHN services at a local and state level currently utilize technology such as telehealth, email and

social media to support delivery of care to women and families across NSW [11]. Whilst emerging evidence

supports  the  effectiveness  and  acceptability  of  nurse-delivered  telehealth  consultations  [12,  13],  to  our

knowledge there is little evidence of the acceptability of other modes of technology-based support provided to

families during the First 2000 days.

While  characteristics  such  as  age,  education,  computer  literacy,  ethnicity,  employment,  socioeconomic

position and gender have been associated with uptake and acceptability of digital health interventions more
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broadly  [14,  15],  there is  limited evidence that  comprehensively examines associations between maternal

characteristics  and  the  acceptability  of  technology  based  CFHN services  ,  which  may  be  important  for

designing services that are tailored to individual needs [16]. Given the current evidence gaps, the aims of this

study were to describe: i) the acceptability of technology based modes of CFHN support to families in the first

6 months,  by differing health topics as well  as preferences for timing of information receipt;  and ii)  the

association between the acceptability of technology based support by maternal characteristics hypothesized to

influence adoption of technology-based interventions.

Methods
The  study  is  reported  in  accordance  with  the  Strengthening  the  Reporting  of  Observational  studies  in

Epidemiology (STROBE)  guidelines.[17] Ethical  approval  to  undertake the study was obtained from the

Hunter New England Human Research Ethics Committee (16/11/16/4.07), Aboriginal Health and Medical

Research Council (1236/16) and the University of Newcastle Human Research Ethics Committee (H-2017-

0032).

Study design and setting
A cross-sectional survey conducted via computer assisted telephone interview (CATI) was undertaken

between September to November 2021 with women who were 6-8 months post-partum within the

Hunter New England (HNE) Local Health District of NSW, Australia. The HNE area is a socioeconomically

and geographically diverse region covering approximately 130,000 square kilometres,  encompassing

major metropolitan, regional and remote locations.[18] In 2020, there were 10,377 births in the HNE

region, accounting for 11.2% of births in NSW.[19]

Context
In NSW, CFHN services provide public healthcare to women and their families in the child’s first five years of

life.  Health  professionals  that  attend  to  these  services  include  child  and family  health  nurses,  registered

midwives, doctors, allied health workers, Aboriginal health workers and practitioners.[20] Across NSW there

are approximately 417 CFHN services, and approximately 16.3% of CFHN services are located in the HNE

Local Health District  [20]. The provision of CFHN services may include but not be limited to health home

visits,  breastfeeding  or  infant  feeding  education  and  support,  maternal  and  child  routine  screening  (i.e.

maternal  psychosocial  screening,  child  vision  & hearing  screening),  child  health  checks,  immunizations,

contraception, mental health, and parenting education.[21] 

Sample and recruitment

Participants
Women who were 26-37 weeks (6-8 months) post-partum, had received antenatal care from public

maternity services in the HNE region (responsible for the provision of antenatal care to approximately
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70% women across the district) [18, 19] and had previously participated in an antenatal survey while

pregnant and agreed to be contacted for future surveys were eligible to participate in the study. [22, 23]

As per eligibility criteria for the initial antenatal survey, women were ineligible if they were; younger

than 18 years of age, had an unfortunate pregnancy related outcome including stillbirth or death of

child, or were not proficient in English preventing them from undertaking the survey unaided. 

Recruitment procedure
All women in the sampling frame (N=713) were invited to participate in the CATI via a mailed written

information statement. The written information statement included an outline of the purpose of the survey and

a toll free number to opt-out or decline survey participation. Electronic medical record data (i.e. child date of

birth, live birth) and previous antenatal survey data (i.e. consent to be contacted again) were used to generate a

weekly  sample  of  eligible  women  over  an  eight-week  period.  A weekly  sample  of  100 women  were

approached to participate in the study for the first 6 weeks, with 68 and 47 women approached in the final two

weeks of recruitment respectively. Participants were approached in descending order of their child’s date of

birth (i.e. parents of older babies were approached first). 

Recruitment procedure for non-Aboriginal women
One  week  after  information  statements  were  mailed,  non-Aboriginal  women  were  contacted  via

telephone and invited by a female interviewer to participate in the survey through a CATI.  Women

received up to 10 phone attempts over a two-week period to invite study participation. As per formal

ethics approval, verbal consent to participate in the study was sought from women during the CATI.

Women who declined to participate  during the CATI  were offered the opportunity to complete the

survey online. Women who opted to complete the survey online were sent an individual survey link to

their mobile number or email address. Prior to accessing the online survey, women were reminded, in

the survey’s display screen, that participation was voluntary and that it was possible to decline the

survey at any point. Women’s consent into the study and survey completion status (both via the CATI

and online) were saved into a central survey database held by the research team. 

Recruitment procedure for Aboriginal and Torres Strait Islander women
As per advice received through local cultural consultation processes, women of Aboriginal or Torres

Strait Islander origin and/or women who attended or were enrolled to attend an Aboriginal Maternal

and Infant Health Service as identified via medical record data were sent a text message after the mail

out of the information statement. The text message offered women one of three options as follows: i) to

complete the survey via CATI; ii) to complete the survey online or; iii) decline participation. As per

procedures described above, women who opted to complete the survey online were sent an individual

survey link to their mobile number which was active for two weeks. Women who opted to complete the

survey via telephone or did not reply to the text message within five days were contacted via telephone
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and invited to participate in the study by a female interviewer. Women who declined participation via

the text message were recorded in the central survey database. All women who opted to complete either

the telephone or online survey were given the opportunity to identify as Aboriginal or Torres Strait

Islander or both (regardless of their previous medical record or antenatal survey data). As per ethics

and local  consultation processes,  women who identified as Aboriginal and/or Torres Strait Islander

during the CATI were offered the choice of undertaking the survey with a female Aboriginal interviewer.

Data collection procedures
Both  the  CATI  and  online  surveys  were  developed  in  REDCap  (Research  Electronic  Data  Capture)

electronic data capture tools.[24] Survey consent and responses were also stored in REDCap which

acted as the central survey database. All survey items were developed and based on local, state and

national  health  surveys  with  post-partum  women[25,  26] and  surveys  conducted  in  similar  health

settings (i.e. antenatal services) to assess self-reported acceptability and care by the health service.[23]

The surveys were reviewed by child and family health nurses, dietitians, Aboriginal health care workers

and end users (mothers and Aboriginal and Torres Strait Islander women) and pilot tested prior to use. 

Outcome measures

Women’s demographics and pregnancy characteristics
Women were asked the following questions in the current survey: Aboriginal and/or Torres Strait Islander

origin;  country  of  birth;  residing  postcode,  current  employment  status  (full-time,  part-time,  casual,

paid/unpaid maternity leave, unemployed, home duties, student, retired, full-time carer, unable to work due to

health problems); timing of their return to work after birth (in months); the child’s date of birth. The survey

items were adapted from previous surveys with postpartum women[26] and the Australian Infant Feeding

Study.[25] Maternal education status, first/subsequent pregnancy status and maternal age were  not collected

in the current survey as they were previously collected via the initial antenatal survey with women and/or

medical record data.[23] Participants were asked about their perceived stress via the ‘perceived stress scale’.

[27] The tool is a validated 10 item scale that asks participants to rate their feelings and thoughts in the last

month on a 5 point Likert scale from 0 (‘never’) to 4 (‘very often’). For example, the first item asks “In the

last month, how often have you been upset because of something that happened unexpectedly?”.

Participants were asked about whether they had accessed a CFHN services in the first six months since the

birth of their baby (yes/no) and the location of the visit (home or clinic). 

Preferences and acceptability of technology based support for Child and
Family Health Services
Questions around acceptability of perceived models of care were developed using a five point Likert scale

(strongly  agree  to  disagree)  and  were  informed using  previous  surveys  with  women  attending  antenatal

services.[23] To assess  the  perceived acceptability  for  various  technology-based CFHN service  provision

https://preprints.jmir.org/preprint/59191 [unpublished, peer-reviewed preprint]



JMIR Preprints Delaney et al

modes,  mothers  were asked :  “Can you tell  me if  you strongly  agree,  agree,  neither  agree or  disagree,

disagree or strongly disagree with receiving information from the health service to support the health of you

and your baby for each of these modes of technology.” Where five digital delivery modes (accessible within

current NSW healthcare systems) were listed  i) text message, ii) website, iii) telehealth services, iv) phone, v)

email, and women were prompted to indicate their acceptability for each option listed. To assess preferences

for health-related topics, mothers were asked “Please tell me whether you believe it would be okay to receive

support and advice on these topics via technology based services. You can respond with Strongly agree, agree,

neither agree or disagree, disagree or strongly disagree.” A list of 11 health-related topics (informed by key

Blue Book topics aligned with focus areas of CFHN service provision) were given as options for this question

including  i)  breastfeeding  and/or  bottle  feeding,  ii)  growth  checks  and  immunization  reminders,  iii)

introduction to solids (including timing, portion and type of foods), iv) fussy eating, v) sleep and settling, vi)

age and stage developmental milestones, vii) healthy growth, viii) healthy eating, ix) mental health, x) social

support,  xi)  parent  groups/networks,  and  women  were  able  to  select  all  response  options  that  applied.

Preferences for timing of the receipt of technology based support was assessed by asking:  “In addition to

usual care, if the health service was to provide families with information and support via technology about

feeding your baby, when would be the ideal time to receive this information”, women were instructed to select

all response options that applied, including i) 1st trimester, ii) 2nd trimester, iii) 3rd trimester, iv) 0-6 months

after birth, v) 7-12 months after birth. 

Characteristics  associated  with  perceived  acceptability  of  technology
based CFHN modes of care
We explored if there were any differences in acceptability by technology based modes of CFHN support by

characteristics  hypothesized to  influence acceptability  and use of  digital  health  interventions[28] such as

maternal age; maternal education; socioeconomic area, geographical remoteness; current employment status;

first pregnancy, Aboriginal or Torres Strait islander origin, perceived stress and CFHN service access (in first

6 months post birth). 

Data analysis
All data were analyzed using statistical software package SAS version 9.3. Descriptive statistics were used to

describe the i) characteristics of the sample; ii) the proportion of women accessing child and family health

services in the first 6 months; iii) acceptability of receipt of technology-based support from child and family

health services and; iv) appropriate timing of information receipt. Data regarding the characteristics of the

sample are presented categorically. Maternal age and timing of return to work after birth were trichotomized

where maternal age was categorized as ‘18-24 years’, ‘25-34 years’ and ‘≥35 years’ and women’s timing of

return  to  work  after  birth  was  categorized  as  ‘0-3  months’,  ‘4-6  months’,  and  ‘>6 months’.  Condensed

response categories were created for i) Aboriginal or Torres Strait Islander Origin (‘Aboriginal and/or Torres

Strait  Islander or ‘Neither Aboriginal  or  Torres Strait  Islander’ and ‘don’t  know’);  ii)  maternal  education
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(‘high school or less’ or  ‘tertiary education or more’) and;  women’s current  employment status including

‘employed’ (fulltime, part time or casual); ‘maternity leave’ (paid or unpaid) or ‘unemployed’ (home duties,

unemployed, retirees or full time carers). Women’s residential postcode was used to determine socioeconomic

area using the 2016 socioeconomic indexes for areas,[29] which were dichotomized at the median into areas

of ‘most  disadvantage’ or ‘least  disadvantage’.  Women’s residential  postcode was also used to determine

geographical remoteness (‘major cities’ or ‘regional/remote’) using the Access/Remoteness Index of Australia.

[30] Women’s perceived stress was determined using the 10 item perceived stress scale[27] where scores were

assigned ranging from 0 to 4 for each respective question. The score for each question was then summed to

provide a total score out of 40. ‘Low stress’ was defined as a score ranging from 0-13, ‘moderate stress’ was

defined as a score ranging from 14-26 and ‘high stress’ was defined as a score of 27-40. Child age at time of

survey  completion  is  presented  continuously  (mean,  SD).  Women’s  reported  acceptability  of  CFHN via

varying modes of  technology was dichotomized into ‘acceptable  (‘agreed’ or ‘strongly agreed’)  and ‘not

acceptable’ (strongly disagree, disagree or neutral). 

Logistic regression models were created to assess associations between maternal characteristics (1. Aboriginal

and/or  Torres  Strait  Islander  status;  2.  Age;  3.  Education;  4.  Socioeconomic  Status;  5.  Geographical

remoteness; 6. Employment status; 7. First pregnancy; 8. Perceived stress; and 9. Use of CFHN services) and

a measure of the acceptability (agree/strongly agree) of technology. Separate logistic regression models were

undertaken for each of the five technology modes (1. Website; 2. Telehealth; 3. Telephone; 4. Text-message;

and 5. Email), exploring 45 crude logistic regression models in total. Both crude (unadjusted) and models

adjusted for all nine participant characteristics are presented.  

In the instance where regression models were unable to produce an odds ratio (if 100% of group were in one

comparison arm), a Haldane-Anscombe correction [31] was applied, whereby the data was weighted in order

to add 0.5 to each cell frequency. Statistical significance was set at P<.05.

Results

Characteristics of sample
A total of 356 (50% response rate) women participated in the study. While most of the characteristics between

the consenting and non-consenting sample were similar, self-reported Aboriginal and/or Torres Strait Islander

status  was  significantly  (P=.028)  higher  within  the  non-consenting  sample  (11.6%)  compared  with  the

consenting sample (6.6%). The majority (88%, 315 out of 356) of consenting study participants were born in

Australia with 57% (202 out of 356) residing in major cities and 43% (154 out of 356) in regional/remote

locations. Aboriginal and/or Torres Strait Islander women represented 7% (23 out of 348) of the sample. Most

of the women were between the age of 25 and 34 years old (68%, 242 out of 256), had completed tertiary

level education or higher (71%, 250 out of 350), and were on maternity leave (39%, 140 out of 356). Of those

that were currently employed (n=140), just over half (56%, 79 out of 140) returned to work between 4 and 6

months after birth. The majority of women (58%, 205 out of 355) had perceived stress scores rated as ‘low’ at
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the time of the survey. The full characteristics of the sample are presented in Table 1.

Eighty nine percent of women (n=305) reported accessing CFHN services in the first 6 months following their

child’s birth, with 86% (262 out of 305) of visits occurring in the home and 58% (177 out of 305) having

visited a clinic.

Preferences and acceptability of technology-based support from Child
and Family Health Services
As shown in Table 2, the majority of women ‘strongly agreed/agreed’ that receiving information from the

health service via technology would be acceptable (range: 82%-92%; Cronbach’s alpha =.66), with ‘website’

being rated as the most accepted (92%). Most  women ‘strongly agreed/agreed’ with being provided with

information on all health topics via technology (range: 90%-98%). The most accepted topics were ‘growth

checks  and  immunization  reminders’ (98%),  ‘healthy  eating’ (97%)  and  ‘introduction  to  solids’ (97%).

Women reported a preference to receive information about feeding their baby in the 3 rd trimester of pregnancy

(50%) or 0-6 months after birth (59%).

Associations  with  perceived  acceptability  of  technology  based  CFHN
models of care
Whilst acceptability of technology based CFHN services was high for participants overall. Some associations

were  found between  maternal  characteristics  and  acceptability  of  support  provided  by  technology  based

CFHN services  (Table  3 – Table  7).  Website  acceptability  was significantly associated with employment

(P=.01), where women had higher odds of reporting website acceptability if they were employed (Adjusted

OR: 3.30; 95% CI: 1.22, 8.91) or on maternity leave (Adjusted OR: 5.06; 95% CI: 1.61, 15.91) compared to

women  who  were  unemployed.  For  telephone  acceptability,  women  who  had  received  a  ‘high  school

education or less’ had higher odds of agreeing or strongly agreeing that support provided by telephone would

be acceptable compared to women who had received ‘tertiary education or higher’ (Adjusted OR: 2.64; 95%

CI: 1.07-6.51,  P=.03).  Additionally,  women who reported it  was their  first  pregnancy had lower odds of

telephone acceptability compared to those that had a previous reported pregnancy (Adjusted OR: 0.37; 95%

CI 0.18, 0.76; P=.007). For email acceptability, women who had received ‘high school education or less’ had

higher odds of reporting email support as acceptable compared to those who had a ‘tertiary education or

higher’ (Adjusted OR: 2.90; 95% CI: 1.20, 7.00, P= .02). Similarly women who had accessed a CFHN service

in the  first  6  months  since birth  had a  higher  odds (Adjusted OR:  2.44;  95% CI:  1.07,  5.53,  P=.03)  of

reporting email support as acceptable compared with those that had not accessed a CFHN service. Women’s

age  was  also  associated  with  email  acceptability  (P=.04),  where  women  aged  25-34  reported  higher

acceptability of email support (87%) compared to women aged 18-24 (76%) and those 35 years and older

(75%). There were no significant differences between maternal characteristics and telehealth or text message

acceptability.

Table 1. Characteristics of women who participated in the survey
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Characteristic (N=356) N (%) or mean (SD)
Aboriginal and/or Torres Strait Islander(a)

Yes 23 (7)
No/Don’t know 325 (93)
Maternal age
18-24 years 45 (13)
25-34 years 242 (68)
≥35 years 69 (19)
Maternal Education(a)

High School or less 100 (29)
Tertiary education or more 250 (71)
Country of birth
Australia 314 (88)
United Kingdom 4 (1)
New Zealand 7 (2)
India 6 (2)
Other 24 (7)
Socioeconomic area(b)

Most disadvantaged 222 (62)
Least disadvantaged 134 (38)
Remoteness(c)

Major Cities 202 (57)
Regional/remote 154 (43)
Employment status at time of survey
Employed 140 (39)
Maternity leave (paid/unpaid) 140 (39)
Unemployed 76 (21)
Return to work after birth (months) N=140 (39)
0-3 months 31 (22)
4-6 months 79 (56)
>6 months 30 (21)
First pregnancy
Yes 143 (41)
No/Don’t know 208 (59)
Age of baby (weeks) (Mean, SD) 31.2 (3.1)
Perceived stress(a)

Low stress 205 (58)
Moderate stress 132 (37)
High stress 18 (5)

a There was missing data for this survey item and the denominator does not total to 356 (i.e. the women did not respond to the item or skipped the question)

b Defined by residential postcode using the 2016 socioeconomic indexes for areas (SEIFA)

c Defined by residential postcode using the Access/Remoteness Index of Australia (ARIA) 

Table 2. Women who agree/strongly agree to receipt of CFHN support via technology-based services
during first 6 months (in addition to usual CFHN care),  and timing preferences for provision of
support (n=343)
Variable N (%)
Mode of technology support rated as ‘acceptable’(a)

Website 315 (92)
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Telehealth 306 (89)
Telephone 295 (86)
Email 287 (84)
Text message 282 (82)
Acceptability  of  health  topics  delivered  via
technology(a)

Growth checks and immunization reminders 335 (98)
Healthy eating 333 (97)
Introduction  to  solids  (timing,  portion  and  types  of
foods)

331 (97)

Breastfeeding and/or bottle feeding 323 (94)
Sleep and settling 322 (94)
Healthy growth 323 (94)
Mental health 322 (94)
Fussy eating 317 (92)
Social support 316 (92)
Age and development milestones 314 (92)
Parent groups/networks 308 (90)
Timing of information receival(b)

1st Trimester of pregnancy 34 (10)
2nd Trimester of pregnancy 55 (16)
3rd trimester of pregnancy 173 (50)
0-6 months after birth 201 (59)
7-12 months after birth 33 (10)

a ‘Acceptability’ was defined as ‘agree’ or ‘strongly agree’ with receipt of technology-based information

b Women were instructed to select all that apply

Table 3. Association between participant  characteristics and those who perceive website as an acceptable

(agreed/strongly agreed) (n=315) mode of receiving health support.

Characteristic Website

acceptability

N (%)

Crude Analysis Adjusted Analysis

Odds  Ratio

(95% CI)

p-value Odds  Ratio

(95% CI)

p-value

Aboriginal  or

Torres  Strait

Islander, or both

(n=311)b

Yes 20 (87%) 0.57

(0.16-2.06)

.39 0.69 

(0.17-2.74)

.59

No 291 (92%) 1 [Reference] 1 [Reference]
Age  of  women

(years) (n=315)
18-24 38 (90%) 0.46

(0.10-2.17)

.52 0.34 

(0.06-2.04)

.36

25-34 215 (91%) 0.50

(0.14-1.72)

0.40 

(0.11-1.45)
35+ 62 (95%) 1 [Reference] 1 [Reference]
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Education

(n=310)b

High  school  or

less

89 (93%) 1.15

(0.47-2.82)

.76 1.85 

(0.66-5.20)

.24

Tertiary or higher 221 (92%) 1 [Reference] 1 [Reference]
Socioeconomic

area (n=315)
Most

disadvantaged

197 (93%) 1.45

(0.67-3.15)

.35 1.57 

(0.61-4.01)

.35

Least

disadvantaged

118 (90%) 1 [Reference] 1 [Reference]

Remoteness

(n=315)
Major cities 180 (90%) 0.86

(0.39-1.90)

.71 0.80 

(0.31-2.11)

.66

Regional/remote 135 (92%) 1 [Reference] 1 [Reference]
Employment

(n=315)
Employed 127 (93%) 3.01

(1.22-7.42)

.006a 3.30

(1.22-8.91)

.011a

Maternity leave 127 (95%) 4.51

(1.64-12.44)

5.06

(1.61-15.91)
Unemployed 61 (82%) 1 [Reference] 1 [Reference]
First  pregnancy

(n=311)b

Yes 129 (93%) 1.20

(0.53-2.72)

.65 1.20 

(0.48-3.01)

.70

No/ don’t know 182 (91%) 1 [Reference] 1 [Reference]
Perceived  stress

(n=314)b

Low stress 182 (93%) 1.73 

(0.36-8.35)

.68 1.10 

(0.20-6.06)

.89

Moderate stress 117 (91%) 1.30

(0.26-6.38)

0.88 

(0.16-4.93)
High stress 15 (88%) 1 [Reference] 1 [Reference]
Used  CFHN

services (n=315)
Yes 282 (92%) 1.86

(0.66-5.21)

.24 1.78

(0.59-5.37)

.30

No/ don’t know 33 (87%) 1 [Reference] 1 [Reference]
aIndicates a significant result. bIndicates that some characteristic data is missing for women reporting websites

as acceptable (n=315 in total).  

CFHN, child and family health nurse
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Table 4. Association between participant characteristics and those who perceive Telehealth as an acceptable

(agreed/strongly agreed) (n=306) mode of receiving health support.

Characteristic Telehealth

acceptability

N (%)

Crude Analysis Adjusted Analysis

Odds  Ratio

(95% CI)

p-value Odds  Ratio

(95% CI)

p-value

Aboriginal  or

Torres  Strait

Islander, or both

(n=302)b

Yes 23 (100%)a 6.30

(0.38-105.87)

.20 7.75

(0.45-133.28)

.16

No 279 (88%) 1 [Reference] 1 [Reference]
Age  of  women

(years) (n=306)
18-24 35 (83%) 0.33

(0.09-1.20)

.24 0.23

(0.05-1.07)

.17

25-34 210 (89%) 0.53

(0.18-1.58)

0.51 

(0.16-1.58)
35+ 61 (94%) 1 [Reference] 1 [Reference]
Education

(n=300)b

High  school  or

less

88 (92%) 1.50

(0.66-3.42)

.33 2.21

(0.86-5.67)

.10

Tertiary or higher 212 (88%) 1 [Reference] 1 [Reference]
Socioeconomic

area (n=306)
Most

disadvantaged

188 (89%) 0.86

(0.42-1.76)

.69 1.09

(0.48-2.49)

.83

Least

disadvantaged

118 (90%) 1 [Reference] 1 [Reference]

Remoteness

(n=306)
Major cities 179 (91%) 1.49

(0.75-2.95)

.25 1.36

(0.61-2.99)

.45

Regional/remote 127 (87%) 1 [Reference] 1 [Reference]
Employment

(n=306)
Employed 123 (90%) 1.48

(0.61-3.56)

.67 1.70

(0.66-4.37)

.53

Maternity leave 119 (89%) 1.33

(0.56-3.16)

1.49

(0.57-3.93)
Unemployed 64 (86%) 1 [Reference] 1 [Reference]
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First  pregnancy

(n=301)b

Yes 121 (87%) 0.71

(0.36-1.41)

.33 0.83

(0.39-1.80)

.64

No/ don’t know 180 (90%) 1 [Reference] 1 [Reference]
Perceived  stress

(n=305)b

Low stress 173 (88%) 1.00

(0.22-4.67)

.78 0.93

(0.17-5.01)

.81

Moderate stress 117 (91%) 1.30

(0.26-6.38)

1.20

(0.21-6.81)
High stress 15 (88%) 1 [Reference] 1 [Reference]
Used  CFHN

services (n=306)
Yes 271 (89%) 0.68

(0.20-2.34)

.54 0.67

(0.19-2.38)

.54

No/ don’t know 35 (92%) 1 [Reference] 1 [Reference]
a Haldane-Anscombe correction applied,  whereby the data was weighted in order to add 0.5 to each cell

frequency to generate an odds ratio.  bIndicates that some characteristic data is missing for women reporting

telehealth as acceptable (n=306 in total).  

CFHN, child and family health nurse

Table 5. Association between participant characteristics and those who perceive Telephone as an acceptable

(agreed/strongly agreed) (n=295) mode of receiving health support.

Characteristic Telephone

acceptability

N (%)

Crude Analysis Adjusted Analysis

Odds  Ratio

(95% CI)

p-value Odds  Ratio

(95% CI)

p-value

Aboriginal  or

Torres  Strait

Islander, or both

(n=291)
Yes 20 (87%) 1.11

(0.32-3.88)

.87 1.27

(0.34-4.73)

.72

No 271 (86%) 1 [Reference] 1 [Reference]
Age  of  women

(years) (n=295)
18-24 36 (86%) 0.50

(0.14-1.76)

.27 0.76

(0.17-3.35)

.52

25-34 199 (84%) 0.45

(0.17-1.19)

0.57

(0.20-1.64)
35+ 60 (92%) 1 [Reference] 1 [Reference]
Education
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(n=291)
High  school  or

less

88 (92%) 2.06

(0.92-4.59)

.08 2.64

(1.07-6.51)

.034a

Tertiary or higher 203 (84%) 1 [Reference] 1 [Reference]
Socioeconomic

area (n=295)
Most

disadvantaged

181 (85%) 0.87

(0.46-1.65)

.67 1.12

(0.53-2.35)

.77

Least

disadvantaged

114 (87%) 1 [Reference] 1 [Reference]

Remoteness

(m=295)
Major cities 174 (88%) 1.56

(0.85-2.88)

.15 1.69

(0.82-3.45)

.15

Regional/remote 121 (83%) 1 [Reference] 1 [Reference]
Employment

(n=295)
Employed 114 (84%) 0.81

(0.36-1.82)

.61 0.93 

(0.39-2.24)

.27

Maternity leave 117 (88%) 1.14

(0.49-2.66)

1.71

(0.65-4.52)
Unemployed 64 (86%) 1 [Reference] 1 [Reference]
First  pregnancy

(n=292)
Yes 111 (80%) 0.39

(0.21-0.75)

.004a 0.37

(0.18-0.76)

.007a

No/ don’t know 181 (91%) 1 [Reference] 1 [Reference]
Perceived  stress

(n=294)
Low stress 170 (87%) 1.40

(0.38-5.21)

.85 1.84

(0.44-7.64)

.66

Moderate stress 110 (85%) 1.24

(0.33-4.73)

1.96

(0.46-8.44)
High stress 14 (82%) 1 [Reference] 1 [Reference]
Used  CFHN

services (n=295)
Yes 260 (85%) 0.50

(0.15-1.68)

.26 0.48

(0.13-1.69)

.25

No/ don’t know 35 (92%) 1 [Reference] 1 [Reference]
aIndicates  a  significant  result.  bIndicates  that  some  characteristic  data  is  missing  for  women  reporting

telephone as acceptable (n=295 in total).  

CFHN, child and family health nurse
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Table  6. Association  between  participant  characteristics  and  those  who  perceive  Email  as  an  acceptable

(agreed/strongly agreed) (n=287) mode of receiving health support.

Characteristic Email

acceptability

N (%)

Crude Analysis Adjusted Analysis

Odds  Ratio

(95% CI)

p-value Odds  Ratio

(95% CI)

p-value

Aboriginal  or

Torres  Strait

Islander, or both

(n=283)b

Yes 16 (70%) 0.42

(0.16-1.07)

.07 0.39

(0.14-1.07)

.07

No 267 (84%) 1 [Reference] 1 [Reference]
Age  of  women

(years) (n=287)
18-24 32 (76%) 1.04

(0.42-2.59)

.03a 0.77

(0.23-2.54)

.037a

25-34 206 (87%) 2.24

(1.13-4.43)

2.06

(0.98-4.33)
35+ 49 (75%) 1 [Reference] 1 [Reference]
Education

(n=282)b

High  school  or

less

87 (91%) 2.28

(1.07-4.86)

.033a 2.90

(1.20-7.00)

.018a

Tertiary or higher 195 (81%) 1 [Reference] 1 [Reference]
Socioeconomic

area (n=287)
Most

disadvantaged

184 (87%) 1.79

(1.00-3.18)

.049a 1.70

(0.85-3.41)

.13

Least

disadvantaged

103 (79%) 1 [Reference] 1 [Reference]

Remoteness

(n=287)
Major cities 161 (82%) 0.71

(0.39-1.29)

.26 0.89

(0.43-1.85)

.76

Regional/remote 126 (86%) 1 [Reference] 1 [Reference]
Employment

(n=287)
Employed 117 (86%) 1.31

(0.61-2.84)

.63 1.38

(0.58-3.27)

.56

Maternity leave 109 (82%) 0.97

(0.46-2.04)

0.96

(0.40-2.34)
Unemployed 61 (82%) 1 [Reference] 1 [Reference]
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First  pregnancy

(n=283)b

Yes 116 (83%) 0.97

(0.54-1.74)

.91 0.90

(0.44-1.81)

.76

No/ don’t know 167 (84%) 1 [Reference] 1 [Reference]
Perceived  stress

(n=286)b

Low stress 169 (86%) 2.61

(0.85-7.99)

.18 2.93

(0.84-10.22)

.24

Moderate stress 105 (81%) 1.82

(0.59-5.66)

2.43

(0.68-8.61)
High stress 12 (71%) 1 [Reference] 1 [Reference]
Used  CFHN

services (n=287)
Yes 260 (85%) 2.35

(1.09-5.08)

.029a 2.44

(1.07-5.53)

.033a

No/ don’t know 27 (71%) 1 [Reference] 1 [Reference]
aIndicates a significant result. bIndicates that some characteristic data is missing for women reporting email as

acceptable (n=287 in total).  

CFHN, child and family health nurse

Table 7. Association between participant characteristics and those who perceive text message as an acceptable

(agreed/strongly agreed) (n=282) mode of receiving health support.

Characteristic Text  message

acceptability

N (%)

Crude Analysis Adjusted Analysis

Odds  Ratio

(95% CI)

p-value Odds  Ratio

(95% CI)

p-value

Aboriginal  or

Torres  Strait

Islander, or both

(n=278)a

Yes 21 (91%) 2.41

(0.55-10.56)

.24 2.79

(0.62-12.58)

.18

No 257 (81%) 1 [Reference] 1 [Reference]
Age  of  women

(years) (n=282)
18-24 34 (81%) 1.06

(0.40-2.83)

.83 1.03

(0.31-3.36)

.89

25-34 196 (83%) 1.23

(0.61-2.46)

1.17

(0.56-2.46)
35+ 52 (80%) 1 [Reference] 1 [Reference]
Education

(n=277)a
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High  school  or

less

78 (81%) 0.91

(0.50-1.69)

.77 0.95

(0.49-1.87)

.89

Tertiary or higher 199 (83%) 1 [Reference] 1 [Reference]
Socioeconomic

area (n=282)
Most

disadvantaged

178 (84%) 1.36

(0.78-2.38)

.28 1.21

(0.64-2.29)

.56

Least

disadvantaged

104 (79%) 1 [Reference] 1 [Reference]

Remoteness

(n=282)
Major cities 159 (81%) 0.78

(0.44-1.38)

.40 0.81

(0.42-1.56)

.53

Regional/remote 123 (84%) 1 [Reference] 1 [Reference]
Employment

(n=282)
Employed 116 (85%) 1.86

(0.91-3.80)

.22 1.84

(0.86-3.96)

.29

Maternity leave 110 (83%) 1.54

(0.77-3.08)

1.54

(0.70-3.40)
Unemployed 56 (76%) 1 [Reference] 1 [Reference]
First  pregnancy

(n=277)a

Yes 113 (81%) 0.93

(0.53-1.63)

.79 0.88

(0.46-1.67)

.69

No/ don’t know 164 (82%) 1 [Reference] 1 [Reference]
Perceived  stress

(n=281)a

Low stress 163 (83%) 1.52

(0.47-4.95)

.76 1.38

(0.38-4.96)

.87

Moderate stress 105 (81%) 1.35

(0.40-4.49)

1.25

(0.34-4.60)
High stress 13 (76%) 1 [Reference] 1 [Reference]
Used  CFHN

services (n=282)
Yes 251 (82%) 1.05

(0.44-2.51)

.91 1.10

(0.45-2.66)

.84

No/ don’t know 31 (82%) 1 [Reference] 1 [Reference]
aIndicates that some characteristic data is missing for women reporting email as acceptable (n=282 in total).  

CFHN, child and family health nurse

https://preprints.jmir.org/preprint/59191 [unpublished, peer-reviewed preprint]



JMIR Preprints Delaney et al

Discussion
This study describes the acceptability of technology-based models of CFHN support to families
in the first 6 months post-partum and identifies maternal characteristics that may influence the
acceptability/adoption of such technology-based models. Our findings indicate most mothers (90-
98%) would  find  receiving  information  on  key  health  topics  via  technology-based  platforms
acceptable.  While  there  was  high  acceptability  across  a  range  of  maternal  characteristics,
employment  status,  education  level  and  age  were  significantly  associated  with  maternal
acceptability  of  receiving  various  types  of  digital  support  and  should  be  considered  when
developing technology-based modes of CFHN support/care. 

The technology platform that the highest proportion of mothers found acceptable for receiving
health information was websites (92%), followed by telehealth (89%), telephone (86%), email
(84%)  and  text  message  (82%).  Given  that  mothers  universally  (i.e.>80%)  reported  these
technology-based  platforms  as  acceptable,  these  findings  suggest  that  various  modes  of
technology-based  support  would  be  suitable  for  providing  families  with  child  health  and
parenting support. This finding is largely consistent with the wider published literature, indicating
that pregnant women and new-mothers believe that the use of digital platforms such as websites
or text message are a preferable and appealing method for receiving health information due to the
convenience of the delivery modes [32, 33]. 

Almost all mothers surveyed in our study indicated that they would like to receive information
related to growth checks and immunizations (98%), healthy eating (97%), and the introduction of
solids (97%).  However,  at  least  90% of mothers indicated an interest  in another eight  topics
including breastfeeding/bottle feeding, sleep and settling, and healthy growth, highlighting that
new mothers are interested in accessing information across a broad spectrum of health topics
related to their babies. Approximately 50% of mothers indicated a preference of receiving health
information during the 3rd trimester and 59% in the first  6 months after birth. This finding is
consistent  with previous qualitative research that  found mothers were most  open to receiving
parenting information closer to or after the baby was born, but not while in hospital [32]. The 3rd

trimester and first 6 months after birth when the mother is home with her newborn, represents a
highly receptive period for providing mothers with supportive, relevant and reliable child health
and parenting information. 

Early motherhood represents a period in which women are interested in accessing a wide range of
parenting information.  Increasingly, the use of digital media sources represents an opportunity
for women to access information that is of relevance to them, and at times that are convenient.
Specifically, qualitative data has indicated that mothers tend to favor digital media during early
motherhood, as they valued that the information was: 1) immediate (i.e. quick Google search); 2)
regular (i.e. regular release of information without their intervention); 3) detailed; 4) entertaining
(i.e. relatable content or means of alleviating boredom); 5) customized ; 6) practical (i.e. how to);
7) professional; 8) reassuring; and 9) unbiased (i.e. non-commercial)  [34]. However, the most
acceptable and equitable digital/technology mode for supporting mothers to assess child health
and parenting information during this time remains unclear. 

To the authors’ knowledge, very few studies have previously examined the association between
the acceptability of various technology-based models of CFHN care with maternal characteristics
[35, 36]. Our findings indicated that websites had a higher odds of being acceptable if the mother
was employed/on maternity leave. An Australian study conducted in 2010 by Wen and Colleagues
[37], found lower income households and less educated mothers tended to have lower rates of
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internet access for accessing health information. These findings suggest a possible inequity of
websites for providing child health and parenting information,  however,  the spread of smart-
phones and internet access over the past decade has likely reduced this potential inequity [37]. In
addition, we found a higher odds of telephone and email support being acceptable if the mother
had received a ‘high school education or less’ compared with women who received a ‘tertiary
education or higher’. Email was also more acceptable if the mother had accessed the CFHNs in
the  first  6  months  following  the  birth,  and  if  the  mother  was  25-34  years  old.  Maternal
characteristics  were  not  significantly  associated  with  the  acceptability  of  telehealth  or  text
message modalities, suggesting that CFHN support offered through these platforms may be more
equitably accessed by mothers, however further research exploring this topic is timely.  

Limitations of this research include the cross-sectional nature of the study and possible selection
bias (influenced by 50% response rate), which may limit the generalizability of these findings.
Additionally, the sampling of mothers may have been slightly skewed to include mothers who are
more engaged with CFHN services, as 89% of mothers in the sample accessed CFHNs in the first
6 months following birth, which is higher than HNE wide CFHN service attendance (<70%).
However,  the  survey  question  used  to  capture  this  data  did  not  ask  if  mothers  attended  all
scheduled  CFHN service  visits  in  the  first  6  months,  therefore  participant  engagement  with
CFHN services may appear artificially high, as other characteristics of the sample are similar to
that of the broader HNE region[38], with approximately 62% of mothers aged between 25 and 34
years  and  91.5%  from  English  speaking  backgrounds.[39] Although  previous  research  has
demonstrated  high  acceptability  and  feasibility  for  delivering  health  advice  to  women  using
mobile  applications  [40],  the  current  research  did  not  explore  the  acceptability  of  mobile
applications given the well-known technological issues often experienced with the development
and upkeep of mobile applications [41]. Rather this research focused only on technology-based
platforms that are already readily available within the health service. As such gaps remain in our
understanding of mother acceptability for a range of possible technology platforms for delivering
CFHN care, outside of those assessed in the current study. Additionally, some of the regression
analyses  conducted  for  this  study produced wide  confidence  intervals,  suggesting  a  level  of
uncertainty in some of the associations and should be considered when interpreting the findings. 

Conclusions
The findings of this  study indicate  that  mothers are  interested in  using technology to access
information related to a variety of child health and development topics, specifically within the
first  6  months  post-partum.  Technology-based  modes  of  providing  this  support  to  mothers,
alongside  CFHN services  was  found  to  be  highly  acceptable  among  new mothers,  however
maternal  characteristics  including employment  status,  education level  and age were found to
significantly modify maternal  acceptability  of  technologies  including websites,  telephone and
email.  Despite mothers indicating an appetite for receiving age and stage relevant health and
development information via technology-based approaches, future research is warranted to ensure
technology-based models of CFHN care are accessed equitably by mothers. 
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