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Abstract

Background: Loneliness and social isolation have been linked to poor health outcomes and
higher morbidity and mortality due to all causes, with an effect comparable with risk factors
such as obesity and substance abuse. Older adults are more vulnerable to loneliness and social
isolation due to the current lifestyle and morbidities associated with age. This systematic
review aims to evaluate the influence of loneliness and social isolation of older adults in the
health care utilization.

Methods: Two databases, MEDLINE (PubMed) and Scopus, were searched for this
investigation, alongside an individual search through relevant journals to the matter. A total of
672 studies on loneliness or social isolation and health care ou primary care use published after
2002 were found in the initial search, from which 34 studies were eligible for full-text
assessment and 18 studies were included in the final review.

Results: Almost all of the studies included had found an association between loneliness, social
isolation or weak social relationships and poor health outcomes or increased frequency in
health care use (16/18). The most common health care use outcome found was higher frequency
of utilization associated with higher loneliness and poorer social relationships. An association
between loneliness or social isolation and hospital admissions and longer hospital stays was
also found. Higher mortality rates and multimorbidity were also associated with higher social
isolation and loneliness, as well as a negative association between social isolation and health
promoting behaviors.

Conclusions: This systematic review shows that loneliness, social isolation and poor social
networks are associated with increased GP, emergency department and specialist visits, as well

as with prolonged hospital stays.

Key words: Aged, Loneliness, Social Isolation, Primary Care Use, Health Care Use
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1. Background

Loneliness and social isolation have increasingly recognized health consequences, with
significant physical and mental health effects [1]. Among those consequences are higher
morbidity and higher mortality, as loneliness and social isolation have been shown to be risk
factors comparable with smoking, alcohol abuse and obesity [2]. Those suffering from social
isolation have less infection resistance, are at a bigger risk for depression and cognitive decline
and have increased emergency care admissions [3]. The concern about social relationships of
older adults, not only regarding the quantity of social relationships an individual might have
but also the quality of those relationships, has been growing [4] as older people are more likely
to feel alone and be socially isolated, given the current lifestyle and social demands that hinder
cohabitation with their children or other family members, alongside with the loss of loved ones,
the decreasing in health, mobility and independence, and therefore the increasing need for
institutionalization in nursing homes. Projects and campaigns have been rising across all
Europe, such as the European based “Long Live the Elderly!” (to counteract social isolation)
and “MOAI LABS” (to combat isolation and loneliness), both focused on the elderly, and the
country based “Campaign to End Loneliness” (aiming to combat loneliness of all the
population of United Kingdom) and “Porta 55+ (Portugal based and aiming to combat
loneliness among older adults). North america has also been seeing a raise in its campaigns for
the same purposes, such as the “HelpAge” from Canada that aims to counteract the barriers
imposed by social isolation among older adults, and “Coalition to End Social Isolation and
Loneliness” from USA that combats social isolation and loneliness and their adverse
consequences. We tend to think of the terms loneliness and social isolation as synonymous,
and they are indeed often interrelated, but they are different terms and should be seen as such.
The perception of loneliness can easily be answered by the general population, as we all know

the distressing feeling of loneliness, yet it is more accurately defined as a subjective experience
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of the discrepancy between the aimed social and affectionate relationships and the ones actually
perceived by the individual. It also isn’t directly linked with being alone: we can both feel
lonely when surrounded by people and be physically alone without feeling lonely
[5]. Furthermore, the term social isolation should not be confused with loneliness, as the first
IS an objective and quantifiable measure of a social network's reduced size and the lack of social
contact [6]. This topic becomes even more relevant after the measures of social distancing and
lockdowns imposed worldwide to refrain viral transmission during Covid19 pandemic in the
last three years. Reported loneliness has been shown to have had an overall increase with the
pandemic measures, from a third of adults worldwide reporting loneliness pre-pandemic to
around half of them reporting loneliness in 2020, still almost in the beginning of it all [7].
During our search for studies in this theme, we found a systematic review with meta-analysis
from 2021 that studied the relation between loneliness and the frequency of utilization of health
care services, with the majority of their studies focusing on an older population [8]: but despite
the similarities with our current study, we include more recent studies (their review included
studies until 2019), we focus on both loneliness and social isolation and we did not restrict our
health care use outcomes to the frequency of utilization. This systematic review aims to
evaluate the influence of loneliness and social isolation among older adults in their health care

utilization.

2. Methods

2.1. Protocol

This systematic review was conducted following the guidelines from PRISMA for systematic
reviews [9], thus making a systematic approach to structure the evidence on primary health

care consumption by older adults affected by loneliness and social isolation. Its main objectives
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were to approach the associations between loneliness and social isolation and the health care

utilization among older adults.

2.2. Eligibility criteria

The studies included were all the found studies from the last ten years (between 2002 and 2022)
that connected the keywords “loneliness” or “social isolation” with the keyword “aged” and
with the keywords ““health care use" or “primary care use”. For the studies to be included they

should also have fulfilled the following:

a. be written in Portuguese or English
b. have guaranteed quality by peer-review and literature-index
C. be focused on a population above 55 years old

Studies without an abstract were excluded, as well as studies without an available full-text
version. Any findings classified as guidelines, correspondence, communication, case report,

erratum or protocol were excluded.

2.3. Search strategy and information sources

Two databases - MEDLINE (PubMed) and Scopus - were used for this investigation, alongside
an individual search through relevant journals to the matter. The search in those databases used
the queries “loneliness AND aged AND health care use”, “social isolation AND aged AND
health care use”, “loneliness AND aged AND primary care use ” and “social isolation AND

aged AND primary care use”.

2.4. Study selection and risk of bias assessment

Two researchers (M.M. and P.S.) independently performed the first screening, based on titles
and abstracts, searching the above-mentioned databases for studies that met the inclusion and

exclusion criteria, and any dead-lock was discussed until agreement. Duplicate articles were
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identified and excluded using Endnote20. After cross checking the references individually
found, a second screening took place, now with the articles with an available full text,
reapplying the eligibility criteria. To assess the risk of bias of the studies eligible for inclusion,
we used the National Heart, Lung and Blood Institute’s (NHLBI) Study Quality Assessment
Tools, as described in the Appendix (Tables 1 and 2), and all of the 18 included studies were
screened for all of the quality assessment tools’ criteria, which were answered, as
recommended, as Y (yes), N (no), CD (cannot determine), NA (not applicable) or NR (not

reported), after what the studies were rated as good, fair or poor (Tables 3 and 4).

2.5. Data extraction

The data was extracted into a spreadsheet, created for better organization. The following data

was extracted:

a. article title

b. first author’s name
C. publication year

d. country of origin

e. study design

f. sample type
g. number of participants
h. demographic data (age, sex)

I. outcome of interest (association between loneliness or social isolation and health care
outcomes)

J. social isolation or loneliness measure
k. health care use or primary care use measure
l. key findings
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3. Results

Given the heterogeneity of study design, loneliness or social isolation measures, health care
use or primary care use measures and outcome assessment, a meta-analytic approach was not

attempted. Instead, a narrative synthesis was conducted.

3.1. Study selection

From the 672 studies found in the initial search, 34 studies met the inclusion criteria, from
which 16 additional studies were excluded, 12 for not being related to the aim of this review,
2 for the study design and 2 for impossibility of finding available full text (see Figure 1: Flow
diagram of study selection process). Altogether, 18 studies [4, 8, 10-25] were included and all
of them were rated as good in relation to the risk of bias assessment, as can be seen in the

Appendix Tables 3 and 4.

3.2. Study design

From the eighteen studies included, eleven were cross sectional designed, three were
longitudinal observational, one was retrospective observational, one was a systematic review

and one was a systematic review with a meta-analysis (see Table 5: Study characteristics).

3.3. Study characteristics

Regarding the countries of origin, five were from Germany [10, 11, 12, 13], four from the
United States of America [14, 15, 16, 17], three from the United Kingdom [4, 8, 18], two from
Sweden [19, 20], one from Belgium [21], one from Greece [22], one from China [23], and two
encompassed various countries: one was from seventeen european countries [24], and one from
twenty countries in five continents [25].

Of the sixteen non-systematic review and non-meta analytic studies included, the majority of

the sample type was representative population-based (11/16), from which four had a large
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sample (more than 10 000 participants). Regarding the age of participants, most studies had a
mean age above 60 years old, from which three studies had a mean age above 80 years old.
Regarding to sex, almost all the studies had a majority of female participants (17/18), with five
studies having consistently (between all study-defined subgroups) more than 60% female

participants.

3.4. Measuring tools

Loneliness was assessed by itself in six studies, from which two [10, 13] used the short version
(6-item) of the 11-item De Jong Gierveld Loneliness Scale [26], two [16, 24] used the 3-item
short version of the loneliness scale developed by Hughes et al. in 2004 [27], one [20] used
four single-item questions designed specifically for the study, and one [12] did not clarify the
method used.

Social isolation measurements without loneliness measurements were assessed by eight
studies, from which two [11, 23] used the Lubben Social Network Scale-6 (LSNS-6) [28], one
[14] used the Social isolation short form (PSI) of PROMIS (Patient-Reported Outcomes
Measurement Information System) [29], one [25] constructed a social isolation scale with five
items from the PURE baseline questionnaire [30], one [17] used the responses to the MTHA
question “How often do you feel lonely or isolated from those around you?”” and made three
groups with the answers, and one [22] measured social isolation in accordance to the premise
that “social isolation is an inadequate quality and quantity of social relations” [31] and used,
for that, questions about marital status, children number, living arrangements and relations
between the family. The other two approached the social component in means of social
network: one [18] used a four-item Group ldentification Scale to measure respondents level of
identification with their family, their local community and their chosen group and one [15]
asked respondents to give a list of five people they considered important to them and then asked

about the frequency of interactions and health matters discussion with those people, and
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accessed social support with the respondents perceived possibility to rely on family and friends
for help and emotional support with the frequency respondents opened up to family and friends.
Two studies measured both social isolation and loneliness: one measured loneliness with a
single questions with responses divided in four categories and assessed the social component
via social contacts (with four items about visits with friends and family) and social activity
(with a list of eleven activities) [19] and one [21] applied the Frailty Assessment Instrument
(CFAI) [33], using its social domain to assess social isolation and its psychological domain to
assess loneliness.

Referring to the health outcomes regarding health care use or primary care use, seven studies
used only the frequency of service utilization, but with different measures. Two of those studies
categorized individuals into frequent attenders or non-frequent attenders: one measured only
self-reported GP consultations and considered frequent attendance if individuals had six or
more consultations with GP in the previous three months [11] , and the other measured both
self-reported GP and specialist visits and considered frequent attendance if individuals had
more than six visits within a year [12]. Two of those studies divided frequency in categories:
one divided frequency in six categories, using the self-reported frequency of consultations via
online platforms [13], and the other one divided health care use in outpatient (with self-reported
number of GP and specialist visits divided in six categories) and inpatient treatment (with self-
reported number of hospital stays divided in two categories) [10]. Furthermore, three of those
studies used frequency of attendance with the total number of visits: one of them used the
patient records to find the total number of patient visits to the primary care clinic in the previous
six months [18] , one assessed self-reported number of hospitalizations and number of
consultations with a medical doctor [16] and one used medical records to assess the number of

hospital admissions and emergency department visits during 12 months [17].



207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

One study used both frequency of utilization and length of stay: this study used two databases
to access registers from the previous 12 months, and divided the data in inpatient care (with
number of visits and length of stay for both acute and planned care) and outpatient care (number
of visits to a doctor or to an emergency department, and if it lead or not to an hospital
admission) [20].

Eight studies did not approach health care use or primary care use by frequency of attendance,
three of which still considering service use as GP, specialist or hospital visits: one studied
whether participants have had a planed or an unplanned hospital admission using the nacional
medical register [19], another one used self-reported responses to a twelve-item questionnaire
(referring to GPs recommendations, if there was a dentist visit in the last year, immunizations
and screenings) and created a 0-100 scale with those responses [22], and one measured
whether the individuals had a fallow-up visit with a general practitioner within 7 days and 30
days after an emergency department visit [14]. The other five had different kinds of health
consumption measures: one measured mortality (divided in all-cause, cardiovascular and non-
cardiovascular) and the incidence of the study selected diseases [25], one studied the
multimorbidity (two or more) of the individuals by the self-reported diseases of a previously
defined list of 13 diseases [24], one used self-reported need of assistance in seven categories
of care used (four of them for informal care, like from family and friends, and the other three
for formal care, including GP, home nursing and formal home assistance) [21], one [23]
measured self-reported health promoting behaviors endorsed by the individuals, using the
Health-Promoting Lifestyle Profile 11 (HPLP-I1) scale, developed by Susan Noble Walker [33]
(regarding to behaviors like physical activity, nutrition or stress management) and one [15]
approached the health variable with self-reported measures, as well as biological measures, to

assess diagnosis of hypertension and its control.

10
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The systematic review [4] and the meta-analysis [8] have not yet been mentioned in these
results because of the big differences in study design compared to the aforementioned. The
systematic review [4] included 126 studies, with one of the exclusion criteria excluding studies
with a mean age younger than 60 years, but did not mention female to male rates in the studies
included. The meta-analysis [8] included 25 studies, from which the majority had a mean age

above 60 years old (15/25) and had a percentage of female participants over 50% (21/25).

3.5. Study outcomes

Referring to the findings of the studies included in the current systematic review, almost all of
them (16/18) found an association between loneliness, social isolation or weak social
relationships and poor health outcomes or increased frequency in health care use.

One study found a significant positive association between social isolation and higher
frequency in health care services attendance [11], four studies found a significant positive
association between loneliness and higher frequency in health care attendance [8, 13, 16, 20]
and one study found a significative positive association between larger social networks and
social connectedness and reduced frequency of health care attendance [18]. Two studies found
an association between social isolation or lower levels of social interaction and the number of
hospital admissions [17, 19] and one found an association between smaller social networks and
longer hospital stays [4].

One study found a significant association between social isolation and higher mortality rates
[25] and one found a significant association between higher loneliness and multimorbidity
[24].

One study found a significant negative association between social isolation and health
promoting behaviors within older adults with multimorbidity (no association was found for the
healthy older adults) [23] and two studies found that the more social isolated individuals had

less health care service utilization [14, 22], one of which found that highly social isolated

11
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patients had significantly less follow-up within the 7-day after emergency department
discharge (but no difference was found in a 30-day follow-up) [14] and the other found that
patients with high social isolation pursued less preventive health care services [22].

One study found that the groups of individuals with higher assistance needs were more lonely
and socially isolated [21] and one study found that the larger the social networks and frequency
of interactions, the lower the risks of undiagnosed and uncontrolled hypertension [15]. Two
studies did not find an association between loneliness and the utilization of health care services

[10, 12].

3.6. Other Findings

Regarding findings of the included studies beyond the linking between loneliness and social
isolation and the utilization of health care services, one study identified that individuals with
more chronic diseases and worries about the financial situation were at an increased risk of
being a frequent attender of health services, while individuals with depression were less
frequent attenders [11]. Although, one study found that individuals with depressive symptoms
were more likely to have a follow-up within 7 days after ED discharge [14]. Another one found
an association between low self-esteem and greater GP visits, as well as between greater
optimism and less health care use [10]. An association between unemployment and increased
frequency GP visits was also found [12]. Living with a partner in the same household was also
linked with more health care consumption [13]. One study found that being male was
associated with unplanned hospital admissions, and that both higher age and having a higher

number of diseases was associated with both planned and unplanned hospital admissions. [19].

4. Discussion

Through the review, we became more aware of the disparities of approaches to social isolation

and loneliness, and the difficulty in finding a unique measure that could serve as a good

12
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approach of health care and primary care utilization without being too restrictive. A more
uniform approach to these subjects might be good for further investigation, as it might bring a
better understanding on the matter.

Despite all the differences found between studies in the definition and quantification of
loneliness and social isolation, in the methods used for its assessment, in the health outcomes
used to assess health care utilization and the way of getting the information needed, there is
still strong evidence that loneliness, social isolation and poor social network have an important
role in the frequency of health care utilization, in poor health outcomes, like multimorbidity
and mortality, and in lower health promoting behaviors, which goes in accordance to the
existing literature [4, 8, 11, 13, 14, 16, 17, 18, 19, 20, 22, 23, 24, 25].

We looked at the rate of female participants, as it was above 50% in almost every study
included - with the exception of one [13], that was still very close to 50% - and came up to
above 60% in 5 of them. This made us think that either the participants' recruiting methods -
most of them relying on the answers of questionnaires - ended up recruiting more female
participants, as they might be more prone to complete the questionnaires, or women might be
more affected by social isolation and loneliness. In fact, one study admitted that, along with
other studies with the similar recruiting methods, their sample might have underrepresented
people who have lower primary care attendance and over-represent middle-aged women [18],
as another one admitted that women were more likely to answer the questionnaires [10] and
one found a highest prevalence of multimorbidity among women [24]. That being said, it was
found that women were more prone to social isolation [25] and that the association between
loneliness and the use of primary care services was stronger within female participants [8]. In
the studies where the percentage of female participants was assessed between different groups,
the groups with highest loneliness had a higher percentage of female participants than the less

lonely groups [16] and the same happened to social isolation, as the groups with higher social
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isolation had a bigger percentage of females than the groups with lower social isolation [25].
But from the studies with more than 60% female participants, one did not find an association
between gender and the frequency of health care use [11] and one even found that being male
was associated with unplanned hospital admissions [19]. As it can be seen, whether women
have highest rates of loneliness and social isolation and the possible reasons and implications
should be a subject of interest for future research on loneliness and social isolation.

We are aware that the increase in the health care utilization might be due to other health factors
that simultaneously cause the individuals to be more lonely and socially isolated, like for
example patients suffering from hearing loss. One of the studies addressed this link between
morbidity and loneliness, and the morbidity itself as the possible explanation for increased GP
visits, but after controlling for illnesses and a subjective health measure, loneliness was still
significantly associated with doctor visits, suggesting that the link between loneliness and
health care use isn’t explained by the subjacent health conditions [16]. Cayenne et al. offered
a plausible explanation for the increased visits to a health care provider from people suffering
from social isolation and loneliness, as the appointment can be an opportunity for the individual
to have some social connection [14].

We also looked at depression and its implications to the subject, as loneliness and social
isolation may be associated with depressive symptoms and vice versa. One study found that
individuals with depressive symptoms were less likely to be frequent health services attendants
[11], but another one found that individuals with depressive symptoms were more likely to
have a follow-up within 7 days after ED discharge [14]. An association between low self-
esteem and greater GP visits was also found [10], as well as unemployment and increased
frequency of GP visits. These findings contradict themselves and show that depressive
symptoms may have different health service utilization outcomes, and the reasons behind one

or another should be subject of further investigation. As Cayenne et al. said, “both depression

14
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and comorbidities have potential to contribute to and/or be the result of social isolation” [14].
This shows that loneliness should not be looked at by itself, but rather in a comprehensive way
with a range of psychological and mental health factors, which might be good to take in
consideration in future research on the matter.

It was surprising to find a correlation between life satisfaction and higher health care
consumption [13], as it seems to be in contradiction to the idea that loneliness and social
isolation are related to increased health care use. However, that same study said, this may be
explained by the bigger value an individual sees in their life, the life they are satisfied with,
which leads to a greater pursuit for preventive health care services [13]. This goes accordingly
with the finding from one study that social isolation was negatively associated with health-
promoting habits [23]. This last study also addressed the connection between a larger network
and more social interactions with a better health status, giving the “sense of obligation” to
maintain a good health as a possible explanation [23], which is in accordance with the finding
that older adults with a higher frequency of social interactions and emotional support have a
lower probability of having undiagnosed hypertension [15].

We also looked at self-reported data, especially concerning health care use, as it might not be
a good way to access this information because of the possible under or overestimation the
individuals can incur in. Despite that, it still seems to be the most feasible way to do it, as the
studies that relied on health registers might have missed other health services used by the
participants outside the clinics or health services checked.

About Covid19, various of the included studies were conducted after the pandemic outburst,
but only one mentioned it as a factor for their outcomes and found no association between

Covid19 related factors and the frequency of online consultations [13].
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We are not aware of other recent studies that focus on an older population (above 55 years old)
to find the connections between both social isolation and loneliness with various measures of
health care utilization such as the present one.

With regard to limitations, we could find several to this systematic review: only two databases
were searched, and few articles found that met the inclusion criteria, there was heterogeneity
in study design, study population, and even more in the measurements of loneliness and social
isolation, as well as the health service use outcomes were very distinct from each other. If there
were any biases in the included studies, the compilation of their information could enhance
those biases. Finally, there can’t be excluded the possibility of confounding because of
common causes that may have not been measured, as well as the possibility of reverse

association, as aforementioned.

5. Conclusions

This systematic review goes in line with existing literature in showing that loneliness, social
isolation and poor social networks are associated with increased GP, ED and specialist visits,
and with prolonged hospital stays, as well as with poor health outcomes. There is the need for
further investigation to find a trustworthy universal tool of measurement of social isolation and
loneliness, to look at them with a more integrative and comprehensive view with psychological
and mental health issues and to assess in to what extent do the health outcomes of this review

influence themselves the highest rates of loneliness and social isolation.
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490 Table 1. Quality Assessment of Observational Cohort and Cross-Sectional Studies

1. Was the research question or objective in this paper clearly stated?

2. Was the study population clearly specified and defined?

3. Was the participation rate of eligible persons at least 50%?

4. Were all the subjects selected or recruited from the same or similar populations
(including the same time period)? Were inclusion and exclusion criteria for being in the
study prespecified and applied uniformly to all participants?

5. Was a sample size justification, power description, or variance and effect estimates
provided?

6. For the analyses in this paper, were the exposure(s) of interest measured prior to the
outcome(s) being measured?

7. Was the timeframe sufficient so that one could reasonably expect to see an association
between exposure and outcome if it existed?

8. For exposures that can vary in amount or level, did the study examine different levels of
the exposure as related to the outcome (e.g., categories of exposure, or exposure measured
as continuous variable)?

9. Were the exposure measures (independent variables) clearly defined, valid, reliable, and
implemented consistently across all study participants?

10. Was the exposure(s) assessed more than once over time?

11. Were the outcome measures (dependent variables) clearly defined, valid, reliable, and
implemented consistently across all study participants?

12. Were the outcome assessors blinded to the exposure status of participants?

13. Was loss to follow-up after baseline 20% or less?

14. Were key potential confounding variables measured and adjusted statistically for their
impact on the relationship between exposure(s) and outcome(s)?
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491  Table 2. Quality Assessment of Systematic Reviews and Meta-Analyses
492

1. Is the review based on a focused question that is adequately formulated and described?

2. Were eligibility criteria for included and excluded studies predefined and specified?

3. Did the literature search strategy use a comprehensive, systematic approach?

4. Were titles, abstracts, and full-text articles dually and independently reviewed for
inclusion and exclusion to minimize bias?

5. Was the quality of each included study rated independently by two or more reviewers
using a standard method to appraise its internal validity?

6. Were the included studies listed along with important characteristics and results of each
study?

7. Was publication bias assessed?

8. Was heterogeneity assessed? (This question applies only to meta-analyses.)
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493

494

Table 3. Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies

1 2 3 4 5 8 9 10 11 12 13 14 Quality Rating
[10] Y Y Y Y NR Y Y Y Y N N Y Good
[11] Y Y Y Y NR Y Y NA Y N Y Y Good
[12] Y Y Y Y NR Y Y Y Y N Y Y Good
[13] Y Y Y Y NR Y Y NA Y N Y Y Good
[14] Y Y NR Y NR Y Y NA Y N Y Y Good
[15] Y Y Y Y NR Y Y NA Y N Y Y Good
[16] Y Y Y Y NR NA Y NA Y N Y Y Good
[17] Y Y Y Y NR Y Y Y Y Y Y Y Good
[18] Y Y Y Y NR Y Y NA Y N Y Y Good
[19] Y Y Y Y NR Y Y Y Y N Y Y Good
[20] Y Y Y Y NR Y Y NA Y N Y Y Good
[21] Y Y Y Y NR Y Y NA Y N Y Y Good
[22] Y Y Y Y NR Y Y NA Y N Y Y Good
[23] Y Y Y Y NR Y Y NA Y N Y Y Good
[24] Y Y Y Y NR Y Y NA Y N Y Y Good
[25] Y Y Y Y NR Y Y Y Y N Y Y Good
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496

Table 4. Quality Assessment Tool for Systematic Reviews and Meta-Analyses

Quality Rating

[4]
(8]

NA

Good

Good
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497  Table 5. Study Characteristics
Study Social Isolation Health care use
Authors; | Article Title Country | Study design Sample type Nur_nt_)er of Age Sex (female Ogtcome of Measqre or measure or Key findings
Year participants percentage) interest Loneliness Primary care use
Measure measure
Self reported
frequency of
health care use,
The Mean age GP | GP visits Loneliness divided in
Longitudinal visits group: | group: 51.2% Association measured v’ia outpatient
Association Representative 63.1; ; Specialist . treatment A correlation between
- . . or .| between short version of . s
Bock et |between Longitudinal population-based _ Specialist visits group: . - (frequency of GP | loneliness and GP visits,
. - Germany - n =2302 . . ) psychological |the 11-item De e AT
al.; 2018 | Psychological observational  [sample of adults, visits group: | 49.9%; - and specialist specialist visits or
] ... |factorsand Jong Gierveld L N
Factors and >40 years 63.5; hospitalizatio - visits, divided in 6 | hospitalization was not found.
Do . health care use. | Loneliness .
Health Care hospitalizatio | n group: Scale categories) and
Use n group: 65.2 |154.1% inpatient treatment
(hospital stays,
devided in 12
categories)
Self reported
Frequent frequency of Frequent attendance was
attendance in Characteristics - . attendance to GP’s | significantly positively
; ; Social isolation, : . . .
primary care in of frequent uantified with offices. associated with social
Buczak- |the oldest old: Sample of oldest Mean age attendance ?he 6-item version Frequent isolation. Within the frequent
Stec et al.; [ evidence Germany | Cross-sectional [old primary care n =861 89.0 egrs 67.59% among of the Lubben attendance was attender group, 55.05%
2020 from the patients, > 85 years oY individuals aged - defined as6 and | reported social isolation, while
Social Network ) -
AgeCoDe- 85 years or Scale (LSNS-6) more GP's whithin que non-frequent
AgeQualiDe older. consultations in attender only 44.47% reported
study the social isolation.
last three months.
Association Social isolation, m -
Between Social - . usig the Social Fc_) OW-Up VISits . .
- Social isolation - with outpatient Socially-isolated older adults
Isolation and - Isolation (PSI) S iy S2 -
. Smple of adults as a predictor of clinicians within 7 | had significantly less in-person
Outpatient . short form o
Cayenne after emergency outpatient . . and 30 days of an | follow-up within the 7 days
. Follow-Up _ Mean age questionnaire . . .
etal,; - USA Cohort department n =642 53.3% follow-up after : emergency following ED discharge. Social
in Older Adults ) 71.75 - from the Patient- - . LY :
2021 . discharge, >60 discharge from department visit [ isolation did not predict
Following Reported . -
years the emergency were obteined outpatient follow-up at 30 days
Emergency Outcomes . .
department. from electronic post ED discharge.
Department Measurement
; - health records.
Discharge Information
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System
(PROMIS).

The contribute
of multiple

Social isolation,
via social support
by asking
participants for a
list of people with

A combination of
self-reported and

Regardless of network size,

Cornwell |Social Network . . : ' -
Representative social factors to | whom biological older adults who interact more
and Resources and . . _ Mean age - - .

- USA Cross-sectional |population-based of | n = 2269 51.6% hypertension they most often | measures to assess | frequently with their network
Waite; Management of < 69.30 years di isand | di d thi h - b less likel h
2012 Hypertension adults, > 55 years iagnosis an Iscusse things yperter_lsmn members are less likely to have

control among | and asking about | diagnosis and undiagnosed hypertension.
older adults. frequency and control.
quality of the
relation with
those people.
A significant relationship
Social isolation, between social
by self reported group connectedness and
Social Isolation Degree to identification with reduced frequency of primary
di hichsocial | the family, with | -reduency of d found
Cruwys et Predicts United . Community sample Mean age which socia the family, wit primary care care atten ance was round.
. Frequent . Cross-sectional n=1752 57.3% isolation might | the local . It was established that lack of
al.; 2018 . Kingdom of adults 57.47 years . attendance via -
Attendance in affect frequent [ community, and a health records social group connectedness
Primary Care GP attendance. | third group of the ' may need further investigation
participant’s as it could be as a risk factor
choice. for more frequent attendance in
primary care.
Planned and
Unplgnned Loneliness, self-
Hospital reported b
Admissions and The relation P Y.
. answers to single | If there were
Their between : :
. . questions devided | planned or .
Relationship . planned and - . .. | An association between
- Representative in 4 categories. unplanned hospital - ‘o
with . - unplanned s - S unplanned hospital admissions
Dahlberg Social Factors: | Sweden Prospective population-based n=931 Mean age 61.6% hospital Social isolation, | admissions and lower levels of social
etal; 2018 ’ Cohort sample of adults, > - 83.1 years o7 p by self-reported | between the date

Findings from a
National,
Prospective
Study of People
Aged

76 Years or
Older

76 years

admissions and
social factors
among older
people.

social contacts
and social activity
(with
questionnaire
answers).

of the interview
and the end of the
year.

contacts and social activity was
found.
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. 2008 Lonely There was found an association
Loneliness as a Mean age roup: Frequency of betwen lonely respondantes
G Public Health 2008 Lonely group- ) Association Loneliness, quency y Tesp
erst- . ) .161.52% ; Not . health care use by |and a greater frequency of
Issue: The . group: 71.19 ; . | between measured with the . . .
Emerson Representative lonely group: - : - self-reported doctors' and hospital visits;
Impact of - Not lonely . loneliness and | 3-item loneliness
and . . population-based _ . . 156.60% ; - number of Lonely respondents had more
Lonelinesson [USA Cross-sectional n = 3530 group: 71.24 ; higher health scale developed T .
Jayaward sample of adults, > 2012 Lonely e hospitalizations | depressive symptoms, were
. Health Care 2012 Lonely ) care utilization |by . .
hana; - 60 years ) .| group: and number of less likely to count their health
Utilization group: 75.50 ; . among older Hughes et al.
2015 63.38% ; Not approaches to a as good, very good, or
Among Older Not lonely lonel . | adults. 2004 dical d n d d sliahtl
Adults group: 74.85 onely group: medical doctor excellent, and reported slightly
T 53.75% more chronic conditions;
Mean age GP
Which factors Visits non-
lead to frequent frequent
attendance attenders:
in the outpatient 66.9 ; GP Fequency O.f G Por
o specialist visits in
sector among visits frequent -
ST i The factors the previous12
individuals Representative attenders: leading to months, assessed
Hajek and | in the second Lonaitudinal opulation-based 66.3; fre ue?]t Loneliness. b healtlh records "Neither cognitive function nor
Konig; half of life? Germany griud Pop n=1049 Specialist 51.6% g . Measure tool not | > " [ loneliness were associated with
- observational  |sample of adults, > L attendance in - Frequent »
2018 Evidence from visits non- : specified. the outcome measures.
a 40 years frequent the outpatient atendance was
. q . sector. considered as
population- attenders: L .
j more than 6 visits
based 64.0; within a year
longitudinal Specialist year.
study in visits frequent
Germany attenders:
64.0
Frequency and
Correlates of
Online
Consultations Frequency and Loneliness, Frequency of
With Doctors . g Y measured via d y .
. S Representative correlates of . online There was found an association
Hajek and | or Therapists in opulation-based Mean age online short version of consultations with [ between an increased
Konig; Middle-Aged |Germany | Cross-sectional Pop n = 3067 g 49.31% . the 11-item De : P
sample of adults > 67.6 years consultations - doctors and loneliness and the likelihood of
2022 and Older . Jong Gierveld . : - -
. 46 years with doctors or - therapists, self- having online consultations.
Adults: . Loneliness
. therapists. reported.
Nationally Scale

Representative
Cross-sectional
Study
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The association

bgtween Frailty Respondents
different S
N Assessment indicated the
. . combinations of
Frailty Representative Age groups: informal and Instrument source of formal Older adults in need of
Lambotte |differences in prese 60-69: 27.1% (CFAI). Social help they used, -
. N . . population-based _ ) ) formal care and . . assistance were more
etal,; older adults Belgium [ Cross-sectional ample of adults. > n=12481 ; 70-79: 64.3% the need for domain for social | between general svchologicallv and sociall
2018 use of informal Samprc ot aduts, = 36,3% ; 80+: isolation and practitioner, psy gicaity y
60 years care and - - frail than expected.
and formal care 36,7% - psychological home nursing and
enabling factors -
for care use doma}ln for formal home
loneliness. assistance.
among older
adults.
Social isolation in
response Frequency of
Associations o the. MT!:'A Inpatient hospital There was a significant
8 question, ‘“How | admissions and L .
. . . between social association between social
Social Isolation Representative ; . often do you feel |emergency . - .
. - . . isolation and . isolation and hospital
Mosen et | Associated with Retrospective | sample of Medicare | _ Mean age - lonely or department's S i
) USA f n = 18,557 56.5% hospital and . o . admissions; the participants
al.; 2021 |Future Health observational members, > 65 73.4 years isolated from visits, by medical . .
I emergency - who reported higher social
Care Utilization years those around records, inthe 12 |. . .
department s ; isolation had increased odds of
P you?’” and months following - - e
utilization. - having an hospital admission.
transforming the |the
answers into 3 index MTHA
categories.
Association
between social There was found an association
Impact of social Social isolation and All cause between old age, being female,
isolation on isolation mortality and mortality, having a low level of education
mortality group mean | Social incident Social isolation, | cardiovascular and being unemployed and the
and morbidity . age: 52.2 isolation diseases in self-reported by | mortality, non- increase odds of being socially
. : . - _— Representative . . . - - - - i . ;
Naito et |in 20 high- Worldwid | Longitudinal - _ years; No group: 72.4%; | adults in urban |using a scale of | cardiovascular isolated; Smoking, having a
. . . opulation-based n =118764 - . N - ; Lo
al; 2021  |income, e observational social No social and rural five items from [ mortality and poor diet and disabilities were
: : sample of adults - - . - . : L - - .
middle-income isolation isolation communities PURE baseline | incidence of pre- |associated with social
and low-income group mean | group: 56.3% |from high- questionnaire. selected diseases, [ isolation; An association
countries in five age: 50.1 income, middle- via medical between social isolation and
continents years income and records. increased risk of all-cause
low-income mortality was found.
countries.
Sirois and | A meta-analvsis Majority of Maiority of Assess the An association between
. analysIs | nited . Studies tha met the |25 studies studies jornty association . . loneliness and an increased
Owens; | of loneliness . Meta-analysis | . - o . - the studies Non applicable Non applicable . .
Kingdom inclusion criteria included included had between number of visits to primary
2021 and use of had more than - .
amean age loneliness and care providers was found.
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primary health

above 60

50% females

use of

care years old (21/25) primary care.
(15/25)
Estimate the
prevalence of
multimorbidity
Multimorbidity among
and its European adults Multimorbidity,
associated Age groups and analyse its | Loneliness, self-reported by
factors Representative 50-59 years: association with | measured with the| the participants by _ o -
Souza et 17 population based 25.17%; 60- gender, age, 3-item loneliness |answering if they | Multimorbidity was positively
. among adults  [european |Cross-sectional n=63,844 69 years: 55.71% education, self- | scale developed | have or not a associated with high
al; 2021 . sample of adults, > ) . . .
aged 50 and countries 50 years 35,89%; 70- rated health, by disease from a list | loneliness.
over: A cross- 79: 25,94%; loneliness, Hughes et al. of 13 non-
sectional study 80+: 13% quality of life, |2004 communicable
in 17 European size of social diseases.
countries network, Body
Mass Index
(BMI) and
disability.
Frequency of
utilization and
length of stay, by
using two
databases to
access registers
Relation from the previous
between 12 months. Data | There was found a significant
. loneliness, . was divided in association between patients
Loneliness and Loneliness, self- |. L N .
health care _ HRQoL and renorted b inpatient care - reporting loneliness gnd the
p y
Taube et consumption Sweden | Cross-sectional Community sample n =153 Mean age 66.7% health answering to four (number of visits | greater use of outpatient
al.; 2015 of adults, > 65 years 81.5 years ' complaintsand | _. . and length of stay [ services. Participants reporting
among older single-item :
health care : for both acute and | loneliness had more contacts
people questions.

consumption of
in- and
outpatient care.

planned care) and
outpatient care
(number of visits

to a doctor or to an

emergency
department, and if
it lead or not to an
hospital
admission).

with a physician more visits to
an emergency department.
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Valtorta

Older Adults’
Social
Relationships

Sample of studies

Studies with

less than 50%
of the sample
older than 60

Association
between social

Social isolation
by social
relationships and
network: structure
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Research article

Criteria

Research articles should report on original primary research or new experimental or computational
methods, tests or procedures. Manuscripts reporting results of a clinical trial must conform to
CONSORT 2010 guidelines. Authors of randomized controlled trials should submit a complete
CONSORT checklist alongside their manuscript, available at www.consort-statement.org. Research
articles may also report on systematic reviews of published research provided they adhere to the
appropriate reporting guidelines which are detailed in our editorial policies. Please note that non-
commissioned pooled analyses of selected published research and bibliometric analyses will not be
considered. Studies reporting descriptive results from a single institution or region will only be
considered if analogous data have not been previously published in a peer reviewed journal and the
conclusions provide distinct insights that are of relevance to a regional or international audience.

Data sharing

BMC Public Health strongly supports open research, including transparency and openness in
reporting. Further details of our Data availability policy can be found on the journal's About page.

Professionally produced Visual Abstracts

BMC Public Health will consider visual abstracts. As an author submitting to the journal, you may
wish to make use of services provided at Springer Nature for high quality and affordable visual
abstracts where you are entitled to a 20% discount. Click here to find out more about the service,
and your discount will be automatically be applied when using this link.

Preparing your manuscript

The information below details the section headings that you should include in your manuscript and
what information should be within each section.

Please note that your manuscript must include a 'Declarations’ section including all of the
subheadings (please see below for more information).

Title page
The title page should:

¢ presentatitle thatincludes, if appropriate, the study design e.qg.:
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o "Aversus B in the treatment of C: a randomized controlled trial", "X is a risk factor for
Y: a case control study", "What is the impact of factor X on subject Y: A systematic
review"

o or for non-clinical or non-research studies a description of what the article reports

o listthe fullnames and institutional addresses for all authors

o if a collaboration group should be listed as an author, please list the Group name as
an author. If you would like the names of the individual members of the Group to be
searchable through 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 separate sections:

¢ Background: the context and purpose of the study

¢ Methods: how the study was performed and statistical tests used

¢ Results: the main findings

o Conclusions: brief summary and potential implications

o Trial registration: If your article reports the results of a health care intervention on human
participants, it must be registered in an appropriate registry and the registration number and
date of registration should be in stated in this section. If it was not registered prospectively
(before enrollment of the first participant), you should include the words 'retrospectively
registered'. See our gditorial policies for more information on trial registration

Keywords

Three to ten keywords representing the main content of the article.

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:

o theaim, design and setting of the study
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¢ the characteristics of participants or description of materials

¢ a clear description of all processes, interventions and comparisons. Generic drug names
should generally be used. When proprietary brands are used in research, include the brand
names in parentheses

o thetype of statistical analysis used, including a power calculation if appropriate

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

This section should discuss the implications of the findings in context of existing 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.

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

o Availability of data and materials

o Competing interests

¢ Funding

o Authors' contributions

¢ Acknowledgements

¢ Authors'information (optional)

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

¢ 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 and for experimental studies
involving client-owned animals, authors must also include a statement on informed consent from
the client or owner.

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

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
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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.

Authors are also encouraged to preserve search strings on searchRxiv https://searchrxiv.org/, an
archive to support researchers to report, store and share their searches consistently and to enable
them to review and re-use existing searches. searchRxiv enables researchers to obtain a digital
object identifier (DOI) for their search, allowing it to be cited.

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.

o 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 however available from the authors
upon reasonable request and with permission of [third party name].

o 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 DOls should be expressed as full URLs. For example:
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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).

Competing interests
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See our gditorial policies for a full explanation of competing interests. If you are unsure whether you
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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.
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Authors’ contributions
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Guidance and criteria for authorship can be found in our editorial policies.

Please use initials to refer to each author's contribution in this section, for example: "FC analyzed
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performed the histological examination of the kidney, and was a major contributor in writing the
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+ 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, ¢, d etc.) should be submitted as a single
composite file that contains all parts of the figure.

o 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.

o 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 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.

o 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)

o TIFF (suitable forimages)

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

¢ PNG (suitable forimages)

¢ BMP (suitable forimages)

¢ CDX (ChemDraw - suitable for molecular structures)

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.
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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

o Vector figures should if possible be submitted as PDF files, which are usually more compact
than EPS files.

o TIFF files should be saved with LZW compression, which is lossless (decreases file size
without decreasing quality) in order to minimize upload time.

o 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 main manuscript text
Quick points:

¢ Usedouble line spacing

¢ Includeline and page numbering

¢ Use Sl units: Please ensure that all special characters used are embedded in the text,
otherwise they will be lost during conversion to PDF

¢ Do notuse page breaks in your manuscript

File formats

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


mailto:info@biomedcentral.com

BMC Public Health Submission Guidelines: Preparing your manuscript

+ Microsoft word (DOC, DOCX)
¢+ Richtext 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 case no revision is necessary.

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 this PDF as a supplementary file with the name 'Reference PDF'.
This PDF will be used by our production team as a reference point to check the layout of the article
as the author intended.

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
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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:

¢ Getting a fast, free online grammar check.

¢+ Visiting the English language tutorial which covers the common mistakes when writing in
English.

¢ Asking a colleague who is proficient in English to review your manuscript for clarity.

¢ 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.
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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

o 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

¢ Otherrequirements: e.g. Java 1.3.1 or higher, Tomcat 4.0 or higher

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

¢ Anyrestrictions 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.

References
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See our editorial policies for author guidance on good citation practice.

Please check the submission guidelines for the relevant journal and article type.

Citations (from editorial policies)

Research articles and non-research articles (e.g. Opinion, Review, and Commentary articles) must
cite appropriate and relevant literature in support of the claims made. Excessive self-citation,
coordinated efforts among several authors to collectively self-cite, gratuitous and unnecessary
citation of articles published in the journal to which the paper has been submitted, and any other
form of citation manipulation are inappropriate.

Citation manipulation will result in the article being rejected, and may be reported to authors’
institutions. Similarly, any attempts by peer-reviewers or editors to encourage such practices should be
reported by authors to the publisher.

o Authors should consider the following guidelines when preparing their manuscript:

¢ Any statement in the manuscript that relies on external sources of information (i.e. not the
authors' own new ideas or findings or general knowledge) should use a citation.

¢ Authors should avoid citing derivations of original work. For example, they should cite the
original work rather than a review article that cites an original work.

¢+ Authors should ensure that their citations are accurate (i.e. they should ensure the citation
supports the statement made in their manuscript and should not misrepresent another work
by citing it if it does not support the point the authors wish to make).

¢ Authors should not cite sources that they have not read.

¢ Authors should not preferentially cite their own or their friends’, peers’, or institution’s
publications.

¢ Authors should avoid citing work solely from one country.

¢ Authors should not use an excessive number of citations to support one point.

o ldeally, authors should cite sources that have undergone peer review where possible.

o Authors should not cite advertisements or advertorial material.

What should be cited?

Only articles, clinical trial registration records and abstracts that have been published or are in press,
or are available through public e-print/preprint servers, may be cited.

Unpublished abstracts, unpublished data and personal communications should not be included in
the reference list, but may be included in the text and referred to as "unpublished observations" or
"personal communications" giving the names of the involved researchers. Obtaining permission to
quote personal communications and unpublished data from the cited colleagues is the
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responsibility of the author. Only footnotes are permitted. Journal abbreviations follow Index
Medicus/MEDLINE.

Any in press articles cited within the references and necessary for the reviewers' assessment of the
manuscript should be made available if requested by the editorial office.

How to format your references

Please check the Instructions for Authors for the relevant journal and article type for examples of
the relevant reference style.

Web links and URLs: All web links and URLs, including links to the authors' own websites, should be
given a reference number and included in the reference list rather than within the text of the
manuscript. They should be provided in full, including both the title of the site and the URL, as well
as the date the site was accessed, in the following format: The Mouse Tumor Biology Database.
http://tumor.informatics.jax.org/mtbwi/index.do. Accessed 20 May 2013. If an author or group of
authors can clearly be associated with a web link, such as for weblogs, then they should be included
in the reference.

Authors may wish to make use of reference management software to ensure that reference lists are
correctly formatted.

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.

o 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.

o Larger datasets, or tables too wide for A4 or Letter landscape page can be uploaded as
additional files. Please see [below] for more information.

o Tabular data provided as additional files can be uploaded as an Excel spreadsheet (.xIs ) or
comma separated values (.csv). Please use the standard file extensions.

¢ 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.
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¢ 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 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)

o 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)

o Title of data

o 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]'.
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