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Abstract 

Background: Chronic disease is a leading cause of death globally, where inadequate fruit 

and vegetable consumption and inadequate physical activity are consistently implicated 

as key contributing risk factors. People with a mental health condition are reported to 

experience a higher prevalence of such risks and experience increased morbidity and 

mortality from resultant chronic disease. Despite guidelines identifying a need for 

services accessed by people with a mental health condition to provide care to address such 

health risk behaviours, sub-optimal care is frequently reported suggesting a need for 

innovative strategies to increase the provision of physical health care. An exploratory 

study was conducted to examine: 1) family carers’ expectations of care provision 

regarding fruit and vegetable consumption and physical activity by health and community 

services for people with a mental health condition; 2) carer’s own health risk behaviour 

status and perceptions of the influence of the health risk behaviours on mental health; and 

3) possible associations of socio-demographic, clinical and attitudinal factors with carer 

expectations of care provision for fruit and vegetable consumption and physical activity.  

Methods: Family carers of people with a mental health condition completed a cross-

sectional survey. Participants were members of a mental health carer support organisation 

from New South Wales, Australia.  

Results: A high proportion of participants (n=144 total, 38.8% response rate) believed 

care for fruit and vegetable consumption and physical activity respectively should be 

provided by: mental health hospitals (78.5%, 82.7%); community mental health services 

(76.7%, 85.9%); general practice (81.1%, 79.2%); and non-government organisations 

(56.2%, 65.4%). Most participants perceived that adequate fruit and vegetable 

consumption (55.9%), and physical activity (71.3%) would have a very positive impact 

on mental health. Carers who perceived adequate fruit and vegetable consumption and 
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physical activity would have a positive impact on mental health were more likely to 

expect care for such behaviours from some services.  

Conclusions: The majority of participants expected care for fruit and vegetable 

consumption and physical activity be provided by all services catering for people with a 

mental health condition. Findings reinforce the appropriateness for such services to 

provide physical health care for clients in a systematic manner.
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Preventive Care for Physical Activity and Fruit and Vegetable Consumption: A Cross-

Sectional Survey of Family Carer Expectations of Health Service Delivery for People 

with a Mental Health Condition 

Background 

Physical chronic diseases, such as cardiovascular diseases, cancer, and diabetes, 

are a leading cause of death globally and contributed to 71% of deaths in 2017 (1, 2). 

Chronic conditions such as overweight and obesity (conservatively measured by Body 

Mass Index [BMI]) were also estimated to account for 4.7 million deaths globally in 

2017 and 148 million Disability Adjusted Life Years (DALYs, sum of years lived with 

a disability and years of life lost) (3). In 2014, 38% to 40% of adults were overweight 

and 11% to 15% obese; with the worldwide prevalence of obesity nearly doubling 

between 1980 and 2014 (1). Such prevalence estimates continue to increase, with 2016 

prevalence estimates of obesity ranging from 20% to 36% among adults in Australia, 

United Kingdom, United States, Canada, and many European nations (4). 

Compared to these global figures, the reported figures in Australia are somewhat 

higher, with physical chronic diseases contributing to 87% of deaths in 2015 (5). For 

example, the prevalence of diabetes in Australia has tripled over the last 25 years with 

6.1% (1.2 million people) of the adult population reported to have the condition in 2015 

(5). A recent study of more than 10 million adults from 239 prospective studies found 

that Australian and New Zealand adults with a BMI above the ‘normal weight’ range 

(BMI > 25 kg/m2) had an increased risk of death from all causes of 31%, for each 5 

kg/m2 increase in BMI (6). Further, compared to people with a ‘normal weight’ range 

BMI, life expectancy was reduced by 2–4 years for people with class I obesity (BMI = 

30-34.99), and by 8–10 years for people with class III obesity (BMI = >39.99) (7). 
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Inadequate physical activity and inadequate fruit and vegetable consumption are 

two modifiable health risk behaviours that are consistently implicated as contributing to 

the incidence of physical chronic disease and overweight and obesity (3, 8, 9). 

Inadequate physical activity is a risk factor for the development of chronic diseases such 

as ischemic heart disease, stroke, diabetes mellitus, and cancer, as well as the 

development of conditions that contribute to these chronic diseases such as overweight, 

obesity and hypertension (3, 10). Similarly, inadequate fruit and/or vegetable 

consumption are risk factors for the development of obesity, and chronic diseases such 

as: ischemic heart disease; stroke; diabetes mellitus; stomach, oesophageal, colorectal, 

and lung cancer (3, 8, 9, 11-13). National guidelines vary slightly between countries 

regarding what is considered to be an inadequate level of physical activity or inadequate 

fruit and vegetable consumption (14-20). In Australia, current national guidelines state 

that the following behaviours may place an individual at risk of developing a chronic 

disease: 1) consuming less than five vegetable and two fruit servings per day (21); 2) 

engaging in less than 150 to 300 minutes of moderate intensity physical activity (e.g. 

brisk walking, golf) or 75 to 150 minutes of vigorous intensity physical activity (e.g. 

jogging, aerobics, digging), or an equivalent combination each week; and participating 

in muscle strengthening activities on less than 2 days each week (22). 

Internationally and in Australia, people with a mental health condition experience 

increased rates of physical chronic disease, and resultant morbidity, mortality and 

reduced life expectancy compared to people without a mental health condition (23-25). 

Research among this population group utilises various terminology such as ‘mental 

illness’ or ‘mental disorder’, the term ‘mental health condition’ will be used throughout 

this study to define mental health conditions commonly experienced by individuals 

accessing adult mental health services; that is, categories of mental illness outlined in 
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the Diagnostic and Statistical Manual of Mental Disorders-5 (26) not including 

neurodevelopmental or degenerative disorders (for example, not including autism and 

dementia, but including but not limited to: schizophrenia, depression, anxiety, and 

personality disorders). The prevalence of overweight and obesity (27-29), inadequate 

physical activity (30, 31) and inadequate fruit and vegetable consumption (30, 31) is 

higher among people with a mental health condition than those without. A systematic 

review that included four studies of national survey data found that people with severe 

mental health conditions such as schizophrenia are significantly more likely to be 

overweight or obese than other members of the population (32). For example, one study 

included in the review found that Australian’s living with psychotic illness were two 

times more likely to be obese (BMI > 30) compared to the general population in the 

same time period (33, 34). Additionally, having a chronic mental health condition (such 

as depression), has been independently linked to the development of physical chronic 

diseases such as cardiovascular disease (23-25, 35), demonstrating the complexities in 

addressing the contributions of both physical and mental health conditions to the 

development of chronic disease among this group. 

In the research literature, the prevalence of inadequate physical activity (30, 31, 

36-41) and inadequate fruit and vegetable consumption (30, 31, 39, 40) among people 

with a mental health condition is consistently reported to be higher than people without 

a mental health condition, and appear to be highest for people with mental health 

conditions that require inpatient care. This higher prevalence of risk behaviour is 

demonstrated by comparing the results of three studies conducted in the same 

geographic region of Australia, utilising comparable methodologies, and consistent 

definitions of risk behaviours as per national guidelines. Cross-sectional surveys 

conducted amongst general community health clients (n=1284), community mental 
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health clients (n=558), and psychiatric inpatients (n=2075) revealed a higher prevalence 

of risk behaviours among community mental health clients compared to general health 

clients, and an even further increased risk for psychiatric inpatients for: inadequate fruit 

and/or vegetable consumption (81% vs 88% vs 95%), and inadequate physical activity 

(28% vs 47% vs 50%) (42-44). 

Internationally and in Australia, guidelines and policies acknowledge the need to 

provide care to all health service clients who may be at risk for inadequate physical 

activity and/or fruit and vegetable consumption (45-47), with additional guidelines and 

policies existing specifically for clients with a mental health condition (48, 49). Despite 

the existence of these guidelines and policies, and the reported interest of mental health 

service clients in receiving support to improve these behaviours (43, 50), sub-optimal 

care for health risk behaviours from general practitioners (51) and community and 

inpatient mental health services is consistently reported (52). For instance, a recent a 

meta-analysis of 26 studies found sub-optimal provision of care (less than 80% of 

clients in receipt of care) to address inadequate nutrition generally and physical activity 

across all elements of care (e.g. asking/assessing, advising, assisting, and arranging 

referral) in community, inpatient, and other mental health services (52). A number of 

factors have been implicated as barriers to the provision of preventive care in mental 

health settings including: clinician attitudes and beliefs about their client’s capability or 

interest in changing (53, 54); as well as the risk behaviours of the clinician, where 

clinicians who are at risk for a particular behaviour themselves may be less likely to 

provide care to their client for that behaviour (55). 

In addition to the existence of policies and guidelines surrounding the type of 

preventive care to be delivered to people with a mental health condition, guidelines also 

state the need to include a variety of stakeholders, including clients and their informal 



CARER EXPECTATIONS OF HEALTH SERVICE DELIVERY   10 

 

family carers, in the planning, development and implementation of mental health policy 

and practice (56-59). A family or informal carer is an individual who provides support 

and assistance without payment to an individual with any physical or mental health 

condition or disability (60). the inclusion of informal carers in decisions related to the 

delivery of care is recommended in order to deliver a holistic approach to mental health 

care and increase the effectiveness of health care service treatments and interventions 

(61-63). For instance, the New South Wales (NSW) Carer Recognition Act states that 

carers should be engaged as important stakeholders in the provision of care, including 

the assessment, planning, delivery, and review of services provided to the person they 

care for, and should be included in care decision making (64). 

The engagement of carers (in addition to people with a mental health condition 

[consumers]) in all aspects of the design and development of health services, practices, 

and systems suggested above is referred to as co-design (65-68). Research evaluating 

the effect of co-design in the context of mental health service provision has identified 

multiple benefits to consumers, carers, and the mental health care system. Such benefits 

include: empowerment for consumers and carers through a recognition of their lived 

experience, resources and skills (66,67), reduction in relapse or rehospitalisation rates 

(67,69); improved quality of life (66,67,69); reduction in carer burden (69); and more 

effective engagement with services resulting in reduced service costs (66,67,69). 

Therefore, a consideration of the expectations of both consumers and carers with respect 

to the provision of care for people with a mental health condition has the potential to 

improve service provision and outcomes for this group.  

In line the with principles of co-design and the acknowledged role that family 

carers play in the provision of support to people with a mental health condition, an 

alignment between carer expectations regarding what type of care should be provided 
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and the type of care that is actually delivered by services is likely to lead to more 

positive outcomes for people with a mental health condition (70). The importance of the 

carer viewpoint is evidenced by the National Mental Health Commission’s 2017 

establishment of the Equally Well Implementation Committee, which includes carer 

members, with the aim of bridging the physical and mental health sectors to ensure 

holistic care for people with a mental health condition (71). 

To date however, there has been limited research undertaken with family carers 

to understand their expectations regarding what type of care should be provided to 

people with a mental health condition by health and community services in order to 

address chronic disease risk behaviours. Only two previous studies have focused on this 

issue relevant to inadequate physical activity and nutrition generally (72-74). One 

qualitative study from the US of 13 carers of older adults with serious mental illness 

found that carers reported a need for guidance from health care professionals regarding 

strategies to promote weight loss by their family member (72). 

The second study, an Australian qualitative study of 31 family carers, reported a 

desire by carers to be informed about any health service interventions which aimed to 

address the physical health of the person they cared for so that carers could support such 

interventions (73). Additionally, carers reported a desire for services accessed by their 

family member to provide holistic care, due to their awareness of the bidirectional 

relationship between physical and mental health. It has been found previously that 

carers are aware of the bidirectional relationship between physical and mental health, 

and this has been associated with carer expectations of smoking cessation care provision 

by services accessed by people with a mental health condition (74). Further, carers have 

also reported that their capacity to support their family member in making health 

behaviour change is impacted by the need to maintain their own physical health and 
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well-being (73). These two previous studies were limited by small sample sizes, and 

their lack of focus on physical activity and fruit and vegetable consumption specifically. 

The absence of any quantitative studies in this area also limits understanding of the 

prevalence of the reported expectations for chronic disease care delivery among carers 

more generally. 

The physical health inequities experienced by people with a mental health 

condition require further exploration of potential strategies to address such inequities. 

Given that inadequate fruit and vegetable consumption and physical inactivity are two 

key modifiable health risk behaviours consistently implicated in the development of 

chronic disease, and that suboptimal care for these risk behaviours for people with a 

mental health condition has been reported, further investigation is warranted. In line 

with a co-design framework, research suggests there are potential benefits in exploring 

the perspectives of family carers regarding delivery of care by health services to address 

these health risk behaviours for people with a mental health condition; and that such a 

study is warranted given the sparse amount of research conducted to date.
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Methods 

Aims 

Given the limited research exploring carer expectations regarding health service 

delivery of care to address physical activity and nutrition risk behaviours for people 

with a mental health condition, the aims of this study were to: 

1) examine family carers’ expectations of care provision regarding fruit and 

vegetable consumption and physical activity by health and community services 

(including mental health hospitals, community mental health services, general practice 

[GP], and non-government organisations [NGOs]) for people with a mental health 

condition;  

2) assess carers’ own health risk behaviour status and their perceptions of the 

influence of fruit and vegetable consumption and physical activity may have on mental 

health; and  

3) explore possible associations between socio-demographic, clinical and 

attitudinal factors, and family carers’ expectations of care provision by health services 

to address fruit and vegetable consumption and physical activity for people with a 

mental health condition. 

Design and Setting 

A cross sectional study was undertaken with family carers of adults with a 

mental health condition in one non-metropolitan region in NSW, Australia from July to 

November 2013. The study was approved by the Hunter New England Human Research 

Ethics Committee (No. 13/06/19/5.11) and the University of Newcastle’s Human 

Research Ethics Committee (No. H-2019-0141; refer to Appendix B).  
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Participants and Recruitment 

 Potential participants were identified through their membership of a non-

government carer support organisation that provided free support services, advocacy, 

training and education to carers of people with a mental health condition (75). The 

organisation had operated across the study region for approximately 10 years, and 

worked in partnership with local mental health services, providing individual and group 

support to carers. Any member of the public who was a carer of a person with any 

mental health condition was able to join the organisation without cost as a source of 

support for their role as a carer. Participants were eligible for the study if they were: 18 

years or older and identified themselves as a family carer for someone with any mental 

health condition who was also over 18 years.  

The carer organisation identified potential participants throughout the Hunter 

New England Local Health District based on a list of members who had previously 

recorded they had an interest in research participation. The organisation mailed these 

members an invitation to participate in the study (Appendix D), an information 

statement (Appendix C), survey instrument (Appendix E) and a reply-paid envelope to 

return the survey. The invitation letter also included a web link for optional online 

survey completion. Potential participants who had not responded to the letter after one 

month were mailed a reminder letter. Most surveys were returned within one month; the 

remainder were received within a four month period. Additionally, potential participants 

were approached by research team members who attended carer support group meetings 

that were organised by or affiliated with the carer support organisation. Participants who 

expressed an interest in completing the survey were able to complete it prior to the 

commencement of the support group meeting, the researchers then left before the 

meeting started. Survey completion took approximately 30 minutes.  
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Measures 

  A full copy of the survey items can be seen in Appendix E. Only the items 

related to fruit and vegetable consumption and physical activity were included as part of 

this thesis. Socio-demographic, clinical and risk behaviour questionnaire items were 

modified from previous research (76). Items examining the carer and family member 

relationship, perceptions regarding the impact of health risk behaviours on mental 

health, and carer expectations of care provision for health risk behaviours by services 

were developed by the research team with input from mental health staff and carers, and 

underwent pilot testing. The survey (Appendix E) was created for a larger study 

investigating the role of family carers in chronic disease risk behaviour change for their 

family member with a mental health condition. The larger study explored the extent to 

which carers were supporting chronic disease risk behaviour change for their family 

member with a mental health condition in the home environment, and perceived barriers 

to doing so (73,74,77). 

Socio-demographic and clinical characteristics: Six items addressed the age, 

gender, employment, marital status, highest level of education achieved, and Aboriginal 

and/or Torres Strait Islander status of both the family carer and person with a mental 

health condition. Participants were also asked their postcode of residence to determine 

geographic remoteness and socio-economic index of disadvantage (78, 79). 

Participants reported: how many years they had been in a caring role with the 

person they cared for (years: less than one, 1 to 2, 3 to 10, 11 to 20, more than 20); if 

they lived in the same residence as that person (yes, no, sometimes); what their 

relationship was to that person (parent, partner, child, sibling, neighbour, friend, other); 

and that person’s primary psychiatric diagnosis (schizophrenia, depression, anxiety 
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disorder, panic disorder, bipolar disorder, post-traumatic stress disorder, eating disorder, 

personality disorder, unsure, other). 

Expectations of care provision: Participants were asked separate questions for 

each of four types of health care services: mental health hospitals, community mental 

health services, GP, and/or NGOs. For each service type, carers were asked whether the 

service should provide care for a) fruit and vegetable consumption, and b) physical 

activity for people with a mental health condition (yes, no, unsure). For instance, ‘For 

someone with a mental health condition, do you think the services below should provide 

care for fruit and vegetable consumption?’ 

Health risk behaviour status: Participants were asked: how many serves of fruit 

(0, 1, 2 or more, unsure) and vegetables they usually ate each day (0, 1, 2, 3, 4, 5 or 

more, unsure); and how many days a week they usually did 30 minutes or more of 

physical activity (0, 1, 2, 3, 4, 5, 6, 7, unsure, can’t do physical activity for health or 

treatment reasons). 

Perceived health effects of fruit and vegetable consumption and physical 

activity: All participants were asked to respond to four items: ‘to what extent do you 

think eating enough fruit and vegetables can have a positive impact on mental health?’; 

‘to what extent do you think doing enough physical activity can have a positive impact 

on mental health?’; ‘to what extent do you think not eating enough fruit and vegetables 

can have a negative impact on mental health?’; and ‘to what extent do you think not 

doing enough physical activity can have a negative impact on mental health?’ (not at all, 

a little, moderately, very, unsure). 
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Data Analysis 

SPSS version 23 (80) was used to analyse the data. Participant postcode was 

used to determine the geographic remoteness (major cities, regional, rural) and socio-

economic index of disadvantage (disadvantaged, average/advantaged) of the area in 

which they resided (78, 79). Response categories for socio-demographic and clinical 

characteristics were collapsed to two or three categories as shown in Table 1; with the 

exception of psychiatric diagnosis (four categories). Fruit and vegetable consumption 

and physical activity levels were dichotomised (adequate vs inadequate) based on the 

Australian national guidelines (21, 81), where consuming two or more serves of fruit 

and five or more serves of vegetables each day was adequate, and participating in at 

least 30 minutes of physical activity, at least five days per week was deemed adequate. 

Items regarding expectations of care provision by the four health and community 

service settings were condensed to two categories (yes vs no or unsure).  

Descriptive statistics were used to summarise socio-demographic and clinical 

characteristics, participants’ expectations of care provision by health and community 

services, risk behaviour status, and perceived effect of fruit and vegetable consumption 

and physical activity on mental health.  

Chi-square analyses using Fisher’s Exact test statistic were used to examine 

possible associations between all independent variables listed in Table 1 and carers’ 

perceptions of the impact of the health risk behaviours on mental health with carers’ 

expectations of care provision for fruit and vegetable consumption and physical activity 

by each of the four service settings (dependent variables). Independent variables 

associated at p< .25 were subsequently entered into backward stepwise logistic 

regression models to examine the independent association (p< .05) with expectation of 

care provision (for fruit and vegetable consumption, and physical activity separately) in 
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each of the four service settings (eight models total). Results are reported as Odds 

Ratios with 95% confidence intervals.
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Results 

Sample characteristics 

Of the 371 eligible carers invited to take part; 144 completed the survey 

(38.8%); 97 by mail, 46 in a carer support group, and 1 online. Participants who 

completed the survey in a support group were more likely to be 75 years or older 

(21.7% vs 7.1%, p =.005) and to live in a major city (57.8% vs 18.6%, p <.001) than 

participants who completed the survey by post. The majority of participants were 

female (81.0%), over the age of 54 (75.4%), the parent of the person they cared for 

(61.5%), and resided with that person (52.4%; Table 1).
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Table 1. Socio-demographic characteristics 

Characteristic Carer                    n(%) Person with a mental 
health condition     

n(%) 
Age (Years)1  18-54: 35 (24.6) 18-34: 58 (40.3) 
  55-74: 92 (64.8) 35-54: 67 (46.5) 
  75 and over: 15 (10.6) 55 and over: 19 (13.2) 
Gender 1   
   Male 27 (19.0) 96 (66.7) 
Employment status    
   In the workforce2 45 (31.9) 28 (20.3) 
Ethnicity 3   
   Aboriginal and/or Torres Strait Islander origin 5 (3.6) 6 (4.4) 
Marital Status 4   
   Married/ living together in a relationship 105 (73.4) 36 (25.9) 
Highest Education Level 5   
   Less than 4 years high school completed 28 (19.6) 31 (22.6) 
   4 years high school completed 30 (21.0) 29 (21.2) 
   More than 4 years high school completed 85 (59.4) 77 (56.2) 
Socio-economic index of disadvantage 1   
   Lowest tertile (Disadvantaged) 78 (54.9)  
   Middle/highest tertile (average/advantaged) 64 (45.1)  
Geographic remoteness 1   
   Major cities (Highly accessible) 44 (31.0)  
   Inner regional (Accessible) 77 (54.2)  
   Outer regional (Moderately accessible) 21 (14.8)  
Years spent caring for the person with mental 
illness1 

  

   20 years or less 100 (70.4)  
   More than 20 years 42 (29.6)  
Carer and person with mental illness living in the 
same residence 

  

   Yes6 75 (52.4)  
Carer relationship to person with mental illness6   
   Parent 88 (61.5)  
   Other relation 55 (38.5)  
Psychiatric diagnosis   
   Schizophrenia  56 (38.9) 
   Bipolar disorder  31 (21.5) 
   Depression  22 (15.3) 
   Other- single or multiple disorders  35 (24.3) 
Fruit consumption6   
   Inadequate 49 (34.0)  
Vegetable consumption6   
   Inadequate 98 (68.5)  
Combined fruit and vegetable consumption6   
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   Inadequate 107 (74.8)  
Physical activity 7   
   Inadequate 76 (57.6)  

1 Two missing carer responses 
2 Three missing carer responses, six missing person with a mental illness responses 
3 Four missing carer responses, eight missing person with a mental illness responses 
4One missing carer response, five missing person with a mental illness responses 
5 One missing carer response, seven missing person with a mental illness responses 
6 One missing carer response 
7 Twelve missing carer responses 
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Expectations of care provision 

 The majority of participants expected all four types of health care services to 

provide care for fruit and vegetable consumption to people with a mental health 

condition, with the highest expectation for GPs (81.1%), and the lowest for NGOs 

(56.2%) (Table 2). The majority of participants also expected all service settings to 

provide care for physical activity, with the highest expectation for community mental 

health services (85.9%), and the lowest for NGOs (65.4%). 

 

 

Table 2. Expectations of care in health and community service settings 

Item Response 
 n(%) n(%) n(%) 
 Yes No Unsure 
Fruit and Vegetable Consumption Care    
Mental health hospital 1 106 (78.5)     17 (12.6) 12 (8.9) 
Community mental health service 2 102 (76.7) 17 (12.8) 14 (10.5) 
General practice 3 107 (81.1) 18 (13.6) 7 (5.3) 
Non-government organisation 4 72 (56.2) 28 (21.9) 28 (21.9) 
Physical Activity Care    
Mental health hospital 2 110 (82.7) 10 (7.5) 13 (9.8) 
Community mental health service 1 116 (85.9) 6 (4.4) 13 (9.7) 
General practice 1 107 (79.2) 14 (10.4) 14 (10.4) 
Non-government organisation 5 83 (65.4) 13 (10.2) 31 (24.4) 

1 Nine missing responses 
2 Eleven missing responses 
3 Twelve missing responses 
4 Sixteen missing responses 
5 Seventeen missing responses 
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Health risk behaviour status  

The majority of carers were consuming inadequate amounts of vegetables 

(68.5%), and approximately one third were consuming inadequate amounts of fruit 

(34.0%). The proportion of carers consuming inadequate fruit or vegetables overall was 

74.8%. More than half of the carers reported engaging in inadequate amounts of 

physical activity (57.6%; Table 1). 

Perceived mental health effects of fruit and vegetable consumption and physical 

activity 

 Approximately half the carers perceived that consuming adequate amounts of 

fruit and vegetables could have a ‘very’ positive impact on mental health (55.9%); 

48.6% perceived that inadequate fruit and vegetable consumption would have a ‘very’ 

negative impact on mental health. Approximately two thirds of participants perceived 

that adequate physical activity would have a ‘very’ positive impact on mental health 

(71.3%), and that inadequate physical activity would have a ‘very’ negative impact on 

mental health (63.8%). Very few participants reported that fruit and vegetable 

consumption or physical activity would have no impact on mental health (2.1% to 7.0% 

respectively; Table 3).
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Table 3. Perceived health effects of fruit and vegetable consumption and physical activity on mental health 

Item Response 
 n(%) n(%) n(%) n(%) n(%) 
 Very Moderately A little Not at all Unsure 
Adequate fruit and vegetable consumption- positive influence 
on mental health1 

80 (55.9) 41 (28.7) 11 (7.7) 6 (4.2) 5 (3.5) 

Inadequate fruit and vegetable consumption- negative 
influence on mental health2 

69 (48.6)  39 (27.5) 13 (9.2) 10 (7.0) 11 (7.7) 

Adequate physical activity- positive influence on mental 
health1 

102 (71.3) 29 (20.3) 7 (4.9) 3 (2.1) 2 (1.4) 

Inadequate physical activity - negative influence on mental 
health3 

90 (63.8) 30 (21.3) 6 (4.3) 7 (5.0) 8 (5.6) 

1 One missing response 
2 Two missing responses 
3 Three missing responses
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Associations between socio-demographic and attitudinal variables, with 

expectations of care provision  

Final regression models are presented in Table 4. Participants perceiving that 

‘eating enough fruit and vegetables would have a very positive impact on mental health’ 

had greater odds of expecting care for fruit and vegetable consumption to be provided 

in: mental health hospitals (Odds ratio [OR]: 2.61, 95% Confidence Interval [CI]: 1.09-

6.26, p = .03); GP (OR: 3.30, 95% CI: 1.24-8.51, p = .02); and NGOs (OR: 2.30, 95% 

CI: 1.02-5.17, p = .04), compared to carers not holding that view. 

Carers who perceived ‘doing enough physical activity would have a very 

positive impact on mental health’ were almost four times more likely to expect care for 

physical activity in mental health hospitals (OR: 3.70, 95% CI: 1.44-9.84, p = <.01), 

compared to carers not holding that view. Carers who completed four years of high 

school (School Certificate) had lower odds of expecting physical activity care in 

community mental health services (OR: .15, 95% CI: .04-.50, p = <.01) and GPs (OR: 

.28, 95% CI: .10-.80, p = .02), compared to carers who had completed more than four 

years high school. There were no other significant associations.



CARER EXPECTATIONS OF HEALTH SERVICE DELIVERY  26 

Table 4. Variables associated with expectations of fruit and vegetable consumption and physical activity care provision 

Predictor OR 95% CI                           
 

p 

FRUIT AND VEGETABLE CONSUMPTION    
Mental health hospitals1    
Fruit and vegetable consumption- very positive impact on mental health 2.61 1.09 - 6.26 0.03* 
Community mental health services2    
Living in same residence 0.47 0.20 - 1.12 0.09 
Married/de facto carers 0.39 0.13 – 1.24 0.11 
GPs3    
Carer inadequate nutrition 0.30 0.08 - 1.12 0.07 
Carer in workforce 3.20 0.98 – 10.45 0.05 
Fruit and vegetable- very positive impact on mental health 3.30 1.24 - 8.51 0.02* 
NGOs4    
Carer gender - female 2.32 0.95 – 5.65 0.07 
Fruit and vegetable- very positive impact on mental health 2.30 1.02-5.17 0.04* 
Family member psychiatric diagnosis   0.05 
   Schizophrenia 2.63 0.95-7.27 0.06 
   Depression 0.83 0.23-2.97 0.77 
   Bipolar 3.42 1.04-11.18 0.05 
   Other   Reference 
PHYSICAL ACTIVITY    
Mental health hospitals5    
Physical activity- very positive impact on mental health 3.70 1.44 - 9.48 < 0.01* 
Community mental health services6    
Carer highest education level    < 0.01* 
   Less than four years high school 0.57 0.15 – 2.21 0.41 
   Four years high school 0.15 0.04 - 0.50 < 0.01* 
   More than four years high school   Reference 
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GPs7    
Carer highest education level   0.03* 
   Less than four years high school 0.38 0.13 - 1.10 0.07 
   Four years high school 0.28 0.10 – 0.80 0.02* 
   More than four years high school   Reference 
NGOs8    
Carer inadequate physical activity 0.48 0.21 - 1.10 0.10 
Married/de facto carer 0.39 0.14 – 1.09 0.07 

*Significant at p<.05 
Variables entered intro regression model at p<.25: 
1 Carer gender, carer and family member residential status, impact of fruit and vegetable consumption on mental health. 
2 Carer and family member residential status, carer employment status, carer marital status. 
3 Family member age, carer nutrition risk status, impact of fruit and vegetable consumption on mental health, carer employment status. 
4 Carer age, carer gender, carer nutrition risk status, impact of fruit and vegetable consumption on mental health, carer highest education level, family member 
psychiatric diagnosis. 
5 Impact of physical activity on mental health, family member highest education level, carer marital status. 
6 Carer highest education level, impact of physical activity on mental health, carer marital status, family member marital status, socio-economic index of disadvantage. 
7 Carer highest education level. Family member highest education level. 
8 Carer age, years in caring relationship, carer physical activity risk status, carer marital status. 

 

 



CARER EXPECTATIONS OF HEALTH SERVICE DELIVERY   28 

 

Discussion 

 This is the first study to explore the prevalence of family carer expectations 

regarding care provision for fruit and vegetable consumption and physical activity to 

people with a mental health condition by a variety of health and community service 

settings, and factors associated with these expectations. These findings are important 

given the increasing need to recognise and include carers in health service delivery for 

people with a mental health condition. Many carers expected all four service settings to 

provide care for fruit and vegetable consumption, (56.2% - 81.1%) and physical activity 

(65.4% - 85.9%). The majority of carers consumed inadequate fruits and vegetables and 

engaged in inadequate physical activity. A large majority of carers perceived that 

consuming adequate amounts of fruits and vegetables and engaging in adequate 

amounts of physical activity would have a very positive impact on mental health.  

 The findings of a high prevalence of carers expecting care to be delivered for 

both health risk behaviours across all care delivery settings studied align with the 

recommendations of guidelines and policies regarding the provision of physical health 

care in all services accessed by people with a mental health condition (45-49). The 

results are also consistent with research reporting that people with a mental health 

condition would find it acceptable to be provided with support to change health risk 

behaviours from the services they access (30, 43, 50, 82-84). Such findings highlight the 

need for health and community services to adhere to existing policies and increase the 

provision of care for these health risk behaviours to people with a mental health 

condition given the reported sub-optimal provision of preventive care to date (52). 

 Given the previously acknowledged benefit of co-design in mental health 

services (i.e. engaging consumers and carers in the design and development of health 
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services, practices, and systems) (65-69). utilising such a framework may prove 

beneficial when investigatng strategies to increase the provision of care for health risk 

behaviours to people with a mental health condition. It is possible that a greater 

consideration of consumer and carer expectations regarding the planning and provision 

of health risk behaviour care may lead to more effective consumer engagement with 

services, leadnig to increased preventive care provision, as has been reported in other 

aspects of mental health care provision (66,67,69). 

 Perceptions that the health risk behaviours would have a positive impact on 

mental health were associated with expectations of care. Carers who held the view that 

adequate fruit and vegetable consumption would have a very positive impact on mental 

health were more likely to expect such care in mental health hospitals, GP, and NGOs; 

whilst carers who believed adequate physical activity would have a very positive impact 

on mental health were more likely to expect care for that risk behaviour in mental health 

hospitals. A perception that physical chronic disease health risk behaviours can have an 

impact on mental health is consistent with previous research among family carers (73). 

This perception of a bidirectional relationship was reported in a study where carers 

expressed expectations for smoking cessation care to be provided to clients with a 

mental health condition (74). Similar associations between carer expectations of 

smoking cessation care provision by services in this present study, and associations 

between carer expectations of physical activity and nutrition care provision by services 

in the current study, were observed (74). Carers who perceived that smoking cessation 

would have a positive impact on mental health were more likely to expect smoking 

cessation care in mental health hospitals, community mental health services, and non-

government organisations. Such findings suggest that carers are aware of the impact of 

health risk behaviours on mental health. Given the prioritisation of mental over physical 
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health care by some services, reported by carers (85-87) and mental health professionals 

(88,89), further dissemination of evidence outlining the bidirectional relationship 

between physical and mental health (90-94) - and the knowledge of such a link by 

carers - may aid in increasing the provision of physical health care by services catering 

to clients with a mental health condition. It may be that carers’ knowledge about the 

link between mental and physical health could be used to advocate for improved 

preventive care provision to be included in the mental health care being delivered to 

their family member. 

Carer risk status was not associated with expectations of care for the relevant 

health risk behaviour in any service studied; similar to the findings of the previous study 

of carer expectations on smoking cessation care by the same service types (74). Such 

findings may suggest that carers’ own risk status may not impact on their perceptions of 

whether physical health care would be beneficial for their family members with a 

mental health condition. Further research is required to explore if carers may have the 

potential to support health risk behaviour change among people with a mental health 

condition (which a limited body of research suggests could be possible 

(72,73,77,85,95,96)) and if their own risk status may impact on such a potential. 

Research among mental health professionals suggests that the provision of support to 

change health risk behaviours may be decreased in those professionals who engage in 

the same health risk behaviours themselves (55). 

Carers who completed four years of high school were less likely, than carers 

who completed more than four years of high school, to expect physical activity care 

provision in community mental health services and GP. The association between carer 

education level and expectations of physical activity care in community mental health 

services and GP requires further investigation. Previous research has found that 
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individuals with lower levels of education have less knowledge of physical activity 

guidelines (97). A recent Australia study (n = 615) found that individuals were more 

likely to be physically active if they were aware of the benefits of physical activity 

(knowledge decreased risk of disease resulting from physical inactivity) (98). It may be 

that participating carers with more than four years of high school completed, may have 

had an increased knowledge of the benefits of physical activity and thus were more 

likely to expect care within community mental health services; however further research 

is needed to explore this speculation. 

The results of this research should be considered in the context of the following 

limitations. This study had a low response rate (< 38%), yielding a small sample (n = 

144), drawn from members of a carer support organisation within one regional health 

district in Australia. The experiences of these carers may not be representative of all 

carers of people with a mental health condition. However, the geographic and socio-

economic profile of the participants were largely consistent with characteristics of 

carers in Australia (60). The self-reported nature of the data may also be prone to recall 

and social desirability biases (99); which would perhaps most likely result in an under-

estimation of engagement in chronic disease risk behaviours. Some evidence does 

suggest however that older adults’ recall of their health behaviours is reliable (100). 

Conclusions 

Given the increasing need to recognise and include family carers as key 

stakeholders in the provision of care to people with a mental health condition, this 

research provides novel insight. Findings highlight the potential benefits that could be 

obtained by stronger engagement between health services and carers and people with a 

mental health condition regarding the benefits of physical activity and healthy fruit and 
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vegetable consumption for mental health. Further research is required to confirm the 

study findings and to explore more comprehensively how family carers may play a role 

in enhancing the effectiveness of physical health care provided by health and 

community services. However, this study reinforces the need for and appropriateness of 

health services to provide care for fruit and vegetable consumption and physical activity 

to people with a mental health condition in a systematic and routine manner. 
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BMC Health Services Research strongly encourages that all datasets on which the 

conclusions of the paper rely should be available to readers. We encourage authors to 

ensure that their datasets are either deposited in publicly available repositories (where 

available and appropriate) or presented in the main manuscript or additional supporting 

files whenever possible. Please see Springer Nature’s information on recommended 

repositories. Where a widely established research community expectation for data 

archiving in public repositories exists, submission to a community-endorsed, public 

repository is mandatory. A list of data where deposition is required, with the appropriate 

repositories, can be found on the Editorial Policies Page. 
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"A versus B in the treatment of C: a randomized controlled trial", "X is a risk factor for 
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reports. List the full names and institutional addresses for all authors if a collaboration 

group should be listed as an author, please list the Group name as an author. If you 
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their individual PubMed records, please include this information in the 

“Acknowledgements” section in accordance with the instructions below. 

Indicate the corresponding author. 

Abstract 

The Abstract should not exceed 350 words. Please minimize the use of abbreviations 

and do not cite references in the abstract. Reports of randomized controlled trials should 

follow the CONSORT extension for abstracts. The abstract must include the following 
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Methods: how the study was performed and statistical tests used 

Results: the main findings 

Conclusions: brief summary and potential implications 
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Keywords 
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Background 

The Background section should explain the background to the study, its aims, a 

summary of the existing literature and why this study was necessary or its contribution 

to the field. 

Methods 

The methods section should include: 
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names should generally be used. When proprietary brands are used in research, 
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Results 

This should include the findings of the study including, if appropriate, results of 

statistical analysis which must be included either in the text or as tables and figures. 

Discussion 
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research and highlight limitations of the study. 

Conclusions 

This should state clearly the main conclusions and provide an explanation of the 

importance and relevance of the study reported. 
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List of abbreviations 

If abbreviations are used in the text they should be defined in the text at first use, and a 

list of abbreviations should be provided. 

 

Declarations 

All manuscripts must contain the following sections under the heading 'Declarations': 

• Ethics approval and consent to participate 

• Consent for publication 

• Availability of data and materials 

• Competing interests 

• Funding 

• Authors' contributions 

• Acknowledgements 

• Authors' information (optional) 

Please see below for details on the information to be included in these sections. 

If any of the sections are not relevant to your manuscript, please include the heading and 

write 'Not applicable' for that section.  

 

Ethics approval and consent to participate 

Manuscripts reporting studies involving human participants, human data or human 

tissue must: 
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• include a statement on ethics approval and consent (even where the need for 

approval was waived) 

• include the name of the ethics committee that approved the study and the 

committee’s reference number if appropriate 

Studies involving animals must include a statement on ethics approval. 

See our editorial policies for more information. 

If your manuscript does not report on or involve the use of any animal or human data or 

tissue, please state “Not applicable” in this section. 

 

Consent for publication 

If your manuscript contains any individual person’s data in any form (including any 

individual details, images or videos), consent for publication must be obtained from that 

person, or in the case of children, their parent or legal guardian. All presentations of 

case reports must have consent for publication. 

You can use your institutional consent form or our consent form if you prefer. You 

should not send the form to us on submission, but we may request to see a copy at any 

stage (including after publication). 

See our editorial policies for more information on consent for publication. 

If your manuscript does not contain data from any individual person, please state “Not 

applicable” in this section. 

 

Availability of data and materials 
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All manuscripts must include an ‘Availability of data and materials’ statement. Data 

availability statements should include information on where data supporting the results 

reported in the article can be found including, where applicable, hyperlinks to publicly 

archived datasets analysed or generated during the study. By data we mean the minimal 

dataset that would be necessary to interpret, replicate and build upon the findings 

reported in the article. We recognise it is not always possible to share research data 

publicly, for instance when individual privacy could be compromised, and in such 

instances data availability should still be stated in the manuscript along with any 

conditions for access. 

Data availability statements can take one of the following forms (or a combination of 

more than one if required for multiple datasets): 

• The datasets generated and/or analysed during the current study are available in 

the [NAME] repository, [PERSISTENT WEB LINK TO DATASETS] 

• The datasets used and/or analysed during the current study are available from the 

corresponding author on reasonable request. 

• All data generated or analysed during this study are included in this published 

article [and its supplementary information files]. 

• The datasets generated and/or analysed during the current study are not publicly 

available due [REASON WHY DATA ARE NOT PUBLIC] but are available 

from the corresponding author on reasonable request. 

• Data sharing is not applicable to this article as no datasets were generated or 

analysed during the current study. 

• The data that support the findings of this study are available from [third party 

name] but restrictions apply to the availability of these data, which were used 

under license for the current study, and so are not publicly available. Data are 
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however available from the authors upon reasonable request and with 

permission of [third party name]. 

Not applicable. If your manuscript does not contain any data, please state 'Not 

applicable' in this section. 

More examples of template data availability statements, which include examples of 

openly available and restricted access datasets, are available here. 

BioMed Central also requires that authors cite any publicly available data on which the 

conclusions of the paper rely in the manuscript. Data citations should include a 

persistent identifier (such as a DOI) and should ideally be included in the reference list. 

Citations of datasets, when they appear in the reference list, should include the 

minimum information recommended by DataCite and follow journal style. Dataset 

identifiers including DOIs should be expressed as full URLs. For example: 

Hao Z, AghaKouchak A, Nakhjiri N, Farahmand A. Global integrated drought 

monitoring and prediction system (GIDMaPS) data sets. figshare. 2014. 

http://dx.doi.org/10.6084/m9.figshare.853801 

With the corresponding text in the Availability of data and materials statement: 

The datasets generated during and/or analysed during the current study are available in 

the [NAME] repository, [PERSISTENT WEB LINK TO DATASETS].[Reference 

number]  

If you wish to co-submit a data note describing your data to be published in BMC 

Research Notes, you can do so by visiting our submission portal. Data notes support 

open data and help authors to comply with funder policies on data sharing. Co-

published data notes will be linked to the research article the data support (example). 
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For more information please email our Research Data Team. 

 

Competing interests 

All financial and non-financial competing interests must be declared in this section. 

See our editorial policies for a full explanation of competing interests. If you are unsure 

whether you or any of your co-authors have a competing interest please contact the 

editorial office. 

Please use the authors initials to refer to each authors' competing interests in this 

section. 

If you do not have any competing interests, please state "The authors declare that they 

have no competing interests" in this section. 

 

Funding 
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Authors' contributions 
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Please use initials to refer to each author's contribution in this section, for example: "FC 
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contributor in writing the manuscript. All authors read and approved the final 

manuscript." 
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Authors' information 
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Preparing main manuscript text 

Use double line spacing 

Include line and page numbering 

Use SI units: Please ensure that all special characters used are embedded in the text, 

otherwise they will be lost during conversion to PDF 

Do not use page breaks in your manuscript 

File formats 

The following word processor file formats are acceptable for the main manuscript 

document: 

Microsoft word (DOC, DOCX) 

Rich text format (RTF) 

TeX/LaTeX (use BioMed Central's TeX template) 

Please note: editable files are required for processing in production. If your manuscript 

contains any non-editable files (such as PDFs) you will be required to re-submit an 

editable file when you submit your revised manuscript, or after editorial acceptance in 
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Additional information for TeX/LaTeX users 

Please use BioMed Central's TeX template and BibTeX stylefile if you use TeX format. 

Submit your references using either a bib or bbl file. When submitting TeX 

submissions, please submit both your TeX file and your bib/bbl file as manuscript files. 

Please also convert your TeX file into a PDF (please do not use a DIV file) and submit 
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The Editorial Manager system checks for any errors in the Tex files. If an error is 

present then the system PDF will display LaTex code and highlight and explain the 

error in a section beginning with an exclamation mark (!). 

All relevant editable source files must be uploaded during the submission process. 

Failing to submit these source files will cause unnecessary delays in the production 

process. 

TeX templates 

BioMedCentral_article (ZIP format) - preferred template 

article (part of the standard TeX distribution) 

amsart (part of the standard TeX distribution) 

 

Style and language 

For editors and reviewers to accurately assess the work presented in your manuscript 

you need to ensure the English language is of sufficient quality to be understood. If you 

need help with writing in English you should consider: 

Visiting the English language tutorial which covers the common mistakes when writing 

in English. 

Asking a colleague who is a native English speaker to review your manuscript for 

clarity. 
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Using a professional language editing service where editors will improve the English to 

ensure that your meaning is clear and identify problems that require your review. Two 

such services are provided by our affiliates Nature Research Editing Service and 

American Journal Experts. BMC authors are entitled to a 10% discount on their first 

submission to either of these services. To claim 10% off English editing from Nature 

Research Editing Service, click here. To claim 10% off American Journal Experts, click 

here. 

Please note that the use of a language editing service is not a requirement for 

publication in the journal and does not imply or guarantee that the article will be 

selected for peer review or accepted.  

 

Data and materials 

For all journals, BioMed Central strongly encourages all datasets on which the 

conclusions of the manuscript rely to be either deposited in publicly available 

repositories (where available and appropriate) or presented in the main paper or 

additional supporting files, in machine-readable format (such as spread sheets rather 

than PDFs) whenever possible. Please see the list of recommended repositories in our 

editorial policies. 

For some journals, deposition of the data on which the conclusions of the manuscript 

rely is an absolute requirement. Please check the Instructions for Authors for the 

relevant journal and article type for journal specific policies. 
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For all manuscripts, information about data availability should be detailed in an 

‘Availability of data and materials’ section. For more information on the content of this 

section, please see the Declarations section of the relevant journal’s Instruction for 

Authors. For more information on BioMed Centrals policies on data availability, please 

see our [editorial policies]. 

Formatting the 'Availability of data and materials' section of your manuscript 

The following format for the 'Availability of data and materials section of your 

manuscript should be used: 

"The dataset(s) supporting the conclusions of this article is(are) available in the 

[repository name] repository, [unique persistent identifier and hyperlink to dataset(s) in 

http:// format]." 

The following format is required when data are included as additional files: 

"The dataset(s) supporting the conclusions of this article is(are) included within the 

article (and its additional file(s))." 

BioMed Central endorses the Force 11 Data Citation Principles and requires that all 

publicly available datasets be fully referenced in the reference list with an accession 

number or unique identifier such as a DOI. 

For databases, this section should state the web/ftp address at which the database is 

available and any restrictions to its use by non-academics. 

For software, this section should include: 

Project name: e.g. My bioinformatics project 

Project home page: e.g. http://sourceforge.net/projects/mged 
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Archived version: DOI or unique identifier of archived software or code in repository 

(e.g. enodo) 

Operating system(s): e.g. Platform independent 

Programming language: e.g. Java 

Other requirements: e.g. Java 1.3.1 or higher, Tomcat 4.0 or higher 

License: e.g. GNU GPL, FreeBSD etc. 

Any restrictions to use by non-academics: e.g. licence needed 

Information on available repositories for other types of scientific data, including clinical 

data, can be found in our editorial policies. 

 

Preparing figures 

When preparing figures, please follow the formatting instructions below. 

Figures should be numbered in the order they are first mentioned in the text, and 

uploaded in this order. Multi-panel figures (those with parts a, b, c, d etc.) should be 

submitted as a single composite file that contains all parts of the figure. 

Figures should be uploaded in the correct orientation. 

Figure titles (max 15 words) and legends (max 300 words) should be provided in the 

main manuscript, not in the graphic file. 

Figure keys should be incorporated into the graphic, not into the legend of the figure. 

Each figure should be closely cropped to minimize the amount of white space 

surrounding the illustration. Cropping figures improves accuracy when placing the 
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figure in combination with other elements when the accepted manuscript is prepared for 

publication on our site. For more information on individual figure file formats, see our 

detailed instructions. 

Individual figure files should not exceed 10 MB. If a suitable format is chosen, this file 

size is adequate for extremely high quality figures. 

Please note that it is the responsibility of the author(s) to obtain permission from the 

copyright holder to reproduce figures (or tables) that have previously been published 

elsewhere. In order for all figures to be open access, authors must have permission from 

the rights holder if they wish to include images that have been published elsewhere in 

non open access journals. Permission should be indicated in the figure legend, and the 

original source included in the reference list. 

Figure file types 

We accept the following file formats for figures: 

• EPS (suitable for diagrams and/or images) 

• PDF (suitable for diagrams and/or images) 

• Microsoft Word (suitable for diagrams and/or images, figures must be a single 

page) 

• PowerPoint (suitable for diagrams and/or images, figures must be a single page) 

• TIFF (suitable for images) 

• JPEG (suitable for photographic images, less suitable for graphical images) 

• PNG (suitable for images) 

• BMP (suitable for images) 

• CDX (ChemDraw - suitable for molecular structures) 
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For information and suggestions of suitable file formats for specific figure types, please 

see our author academy. 

 

Figure size and resolution 

Figures are resized during publication of the final full text and PDF versions to conform 

to the BioMed Central standard dimensions, which are detailed below. 

 

Figures on the web: width of 600 pixels (standard), 1200 pixels (high resolution). 

Figures in the final PDF version: 

width of 85 mm for half page width figure 

width of 170 mm for full page width figure 

maximum height of 225 mm for figure and legend 

image resolution of approximately 300 dpi (dots per inch) at the final size 

Figures should be designed such that all information, including text, is legible at these 

dimensions. All lines should be wider than 0.25 pt when constrained to standard figure 

widths. All fonts must be embedded. 

 

Figure file compression 

Vector figures should if possible be submitted as PDF files, which are usually more 

compact than EPS files. 
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TIFF files should be saved with LZW compression, which is lossless (decreases file size 

without decreasing quality) in order to minimize upload time. 

JPEG files should be saved at maximum quality. 

Conversion of images between file types (especially lossy formats such as JPEG) 

should be kept to a minimum to avoid degradation of quality. 

If you have any questions or are experiencing a problem with figures, please contact the 

customer service team at info@biomedcentral.com. 

 

Preparing tables 

When preparing tables, please follow the formatting instructions below. 

Tables should be numbered and cited in the text in sequence using Arabic numerals (i.e. 

Table 1, Table 2 etc.). 

Tables less than one A4 or Letter page in length can be placed in the appropriate 

location within the manuscript. 

Tables larger than one A4 or Letter page in length can be placed at the end of the 

document text file. Please cite and indicate where the table should appear at the relevant 

location in the text file so that the table can be added in the correct place during 

production. 

Larger datasets, or tables too wide for A4 or Letter landscape page can be uploaded as 

additional files. Please see [below] for more information. 

Tabular data provided as additional files can be uploaded as an Excel spreadsheet (.xls ) 

or comma separated values (.csv). Please use the standard file extensions. 
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Table titles (max 15 words) should be included above the table, and legends (max 300 

words) should be included underneath the table. 

Tables should not be embedded as figures or spreadsheet files, but should be formatted 

using ‘Table object’ function in your word processing program. 

Color and shading may not be used. Parts of the table can be highlighted using 

superscript, numbering, lettering, symbols or bold text, the meaning of which should be 

explained in a table legend. 

Commas should not be used to indicate numerical values. 

If you have any questions or are experiencing a problem with tables, please contact the 

customer service team at info@biomedcentral.com. 

 

Preparing additional files 

As the length and quantity of data is not restricted for many article types, authors can 

provide datasets, tables, movies, or other information as additional files. 

All Additional files will be published along with the accepted article. Do not include 

files such as patient consent forms, certificates of language editing, or revised versions 

of the main manuscript document with tracked changes. Such files, if requested, should 

be sent by email to the journal’s editorial email address, quoting the manuscript 

reference number. Please do not send completed patient consent forms unless requested. 

Results that would otherwise be indicated as "data not shown" should be included as 

additional files. Since many web links and URLs rapidly become broken, BioMed 

Central requires that supporting data are included as additional files, or deposited in a 

recognized repository. Please do not link to data on a personal/departmental website. Do 
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not include any individual participant details. The maximum file size for additional files 

is 20 MB each, and files will be virus-scanned on submission. Each additional file 

should be cited in sequence within the main body of text. 

If additional material is provided, please list the following information in a separate 

section of the manuscript text: 

File name (e.g. Additional file 1) 

File format including the correct file extension for example .pdf, .xls, .txt, .pptx 

(including name and a URL of an appropriate viewer if format is unusual) 

Title of data 

Description of data 

Additional files should be named "Additional file 1" and so on and should be referenced 

explicitly by file name within the body of the article, e.g. 'An additional movie file 

shows this in more detail [see Additional file 1]'. 

For further guidance on how to use Additional files or recommendations on how to 

present particular types of data or information, please see How to use additional files. 
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