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Populärvetenskaplig sammanfattning på svenska 

Bakgrund 
Social isolering och ensamhetskänslor är två närbesläktade fenomen. 
Ensamhetskänslor brukar innefatta den subjektiva upplevelsen av att sakna 
meningsfulla relationer samt känslan av att sakna socialt stöd, medan begreppet 
social isolering ofta används för att beskriva en mer objektiv brist på sociala 
kontakter och interaktioner, exempelvis att man bor själv och sällan träffar andra 
människor. Det är alltså viktigt att särskilja objektiv ensamhet, såsom social 
isolering, från subjektiva ensamhetskänslor; man kan ju vara själv utan att 
nödvändigtvis känna sig ensam och vice versa. Hur vanligt social isolering och 
ensamhetskänslor är i den äldre befolkningen är inte helt klarlagt, men tidigare 
forskning indikerar att en betydande andel av äldre personer upplever någon form 
av ensamhet. Tidigare studier har också pekat på att ensamhetskänslor och social 
isolering kan ha en negativ inverkan på äldres välbefinnande och hälsa. Man har 
exempelvis sett samband mellan ensamhetskänslor och social isolering och en 
förhöjd risk att drabbas av hjärtkärlsjukdomar, depression, demens och att dö i 
förtid. Det är dock inte klarlagt om det även finns samband mellan ensamhetskänslor 
eller social isolering med subjektiv hälsa (såsom självupplevda symtom), 
sömnstörningar och läkemedelsanvändning hos äldre. Genom att klargöra 
förekomst av ensamhetskänslor och social isolering samt predisponerande faktorer 
och hälsoutfall kopplat till dessa tillstånd, så kan vi förhoppningsvis i framtiden 
bättre identifiera äldre som riskerar att drabbas och vidta åtgärder för att minska 
ensamhetskänslor och social isolering i denna grupp. Detta kan i sin tur på sikt 
förhoppningsvis minska de negativa hälsoeffekter som kopplats till ensamhet hos 
äldre. 

Målsättningar med avhandlingen 
Målsättningar för de fyra ingående delarbetena i avhandlingen var följande: 

1. Undersöka förekomst av ensamhetskänslor och social isolering bland äldre
samt studera samband mellan ensamhetskänslor och social isolering med
psykiska och fysiska symtom.

2. Utreda samband mellan ensamhetskänslor, social isolering och
sömnstörningar hos äldre.

3. Analysera om intag av många läkemedel samtidigt (polyfarmaci) är kopplat
till ensamhetskänslor och social isolering hos äldre.

4. Identifiera eventuella samband mellan olika läkemedelsgrupper och
ensamhetskänslor och social isolering bland äldre.
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Metod och material 
Till avhandlingen har data använts från populationsstudien "Gott Åldrande i Skåne" 
(GÅS), som är en del av den svenska nationella studien om åldrande och hälsa 
(Swedish National study on Aging and Care, SNAC). Vuxna individer 60 år och 
äldre inom vissa åldersgrupper som bor i någon av de fem skånska kommuner Eslöv, 
Hässleholm, Malmö, Osby och Ystad väljs slumpmässigt ut från 
folkbokföringsregistret för inbjudan. Kommunerna är valda för att representera både 
stad- och landsbygd. Deltagarna genomgår omfattande fysiska och psykologiska 
undersökningar och bjuds in till uppföljande undersökningar; vart sjätte år för de 
som är mellan 60 – 78 år och vart tredje år för de som är äldre än 78 år. GÅS-studien, 
som påbörjades 2001, pågår alltjämt och förutom återbesök rekryteras nya deltagare 
fortlöpande. Cirka 65% av de som bjudits in har tackat ja till att delta. Totalt 
omfattar studien hittills cirka 6800 deltagare.  

I undersökningen ingår att deltagarna besvarar enkäter i avsikt att sammanställa 
information om bland annat ensamhetskänslor, social isolering, socio-demografiska 
data och livsstil. Medicinsk personal (sjuksköterskor, läkare och beteendevetare) 
genomför strukturerade intervjuer enligt fördefinierade protokoll och sammanställer 
uppgifter om bland annat sjukdomshistoria, medicinering, kognition (exempelvis 
bedömning av minnesförmåga) och depression. Studiebesöken genomförs vid ett av 
fyra forskningscentren i Eslöv, Hässleholm, Malmö eller Ystad. För de deltagare 
som har svårigheter att ta sig till studiecentren erbjuds hembesök alternativt 
telefonintervjuer.  

GÅS-studien genomförs i enlighet med gällande juridiska och etiska riktlinjer och 
har godkänts av den regionala etikprövningsnämnden vid Lunds universitet. 

Resultat 

Artikel I 
Målet med denna studie var att undersöka förekomst av ensamhetskänslor och social 
isolering i den äldre befolkningen samt eventuella samband till psykiska 
(exempelvis trötthet, nedstämdhet) och fysiska symtom (exempelvis smärta, 
hörselnedsättning). I denna tvärsnittsstudie ingick 5804 deltagare. Av dessa uppgav 
en majoritet (60%) att de känt sig ensamma vid åtminstone något tillfälle de senaste 
åren. Längre perioder med mer frekventa eller till och med konstanta 
ensamhetskänslor (14%) samt social isolering (6%) var mindre vanligt bland GÅS-
deltagarna. Kvinnor över 80 år uppgav högst förekomst av ensamhetskänslor (74%) 
och social isolering (11%). Motsvarande siffror för män över 80 år var 52% för 
ensamhetskänslor respektive 8% för social isolering. En majoritet av deltagarna som 
var socialt isolerade uppgav ensamhetskänslor (80%), varav nära en av tre (32%) 
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uppgav längre perioder med mer frekventa eller konstanta ensamhetskänslor. 
Samband mellan ensamhetskänslor, social isolering och symtom undersöktes med 
statistiska metoder där hänsyn tagits till deltagarnas ålder, kön, utbildningsnivå, 
fysisk aktivitet, alkoholkonsumtion, rökning och hälsoattityder. Resultatet visade att 
äldre med ensamhetskänslor rapporterade betydligt fler symtom jämfört de som inte 
känt sig ensamma. Detta gällde för både psykiska och fysiska symtom.  

Artikel II 
Målet med denna studie var att undersöka samband mellan ensamhetskänslor, social 
isolering och sömnstörningar hos äldre. I denna uppföljningsstudie ingick 2897 
deltagare. Förekomst av ensamhetskänslor och social isolering vid första 
studiebesöket var kopplat till ökad risk att ha sömnstörningar vid återbesöket 6 år 
senare. Detta gällde även efter hänsyn tagits till deltagarnas ålder, kön, civilstånd, 
utbildningsnivå, ekonomiska status, rökning, kroniska sjukdomar, depression, 
kognitiv funktion och eventuell sömnstörning vid första besöket.  

Artikel III 
Målet med denna studie var att undersöka samband mellan intag av flera läkemedel 
samtidigt (polyfarmaci) och nytillkomna ensamhetskänslor respektive social 
isolering. I uppföljningsanalysen för nytillkomna ensamhetskänslor ingick 1526 
deltagare medan 2556 deltagare ingick i analysen för nytillkommen social isolering. 
Polyfarmaci definierades som intag av fem läkemedel eller fler. I de statistiska 
metoderna för att undersöka samband tog vi hänsyn till deltagarnas kön, ålder, 
utbildningsnivå, fysisk aktivitet, kroniska sjukdomar och depressiva symtom. 
Polyfarmaci var kopplat till ökad risk att rapportera nytillkomna ensamhetskänslor 
och social isolering under uppföljningstiden.  

Artikel IV 
Målet med denna studie var att undersöka samband mellan olika sorters läkemedel 
och ensamhetskänslor respektive social isolering. I denna tvärsnittsstudie ingick 
6714 deltagare. Läkemedelsgrupper av intresse var bland annat läkemedel som kan 
påverka balansen och risken för att falla. Vi tog hänsyn till deltagarnas kön, ålder, 
utbildningsnivå, fysisk aktivitet och kroniska sjukdomar i sambandsanalyserna. En 
grupp fallriskläkemedel (innefattar bland annat sömnläkemedel, antidepressiva och 
ångestlindrande läkemedel) var kopplat till förhöjd risk att rapportera 
ensamhetskänslor.  

Slutsats 
Ensamhetskänslor är relativt vanliga bland äldre, men frekventa ensamhetskänslor 
och social isolering är mindre vanligt. Ensamhetskänslor och social isolering var 
bland annat kopplat till symtombörda, sömnstörningar samt användning av vissa 
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läkemedel. Sambanden som undersökts i denna avhandling är observationsbaserade 
och således inte några säkra orsakssamband. Fler studier behövs som undersöker 
mekanismer och riktningen på studerade samband samt om ensamhetskänslor och 
social isolering även är kopplat till sjukvårdskonsumtion och om åtgärder för att 
minska användning av vissa riskläkemedel även påverkar ensamhetskänslor och 
social isolering.  
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Papers at a glance 
Paper I II III IV 
Aim  Investigate prevalence 

of loneliness and 
social isolation among 
older adults and 
examine associations 
of loneliness and 
social isolation with 
mental and somatic 
symptoms  

Study associations 
of loneliness and 
social isolation 
with sleep 
disturbances 
among older 
adults. 

Examine 
associations of 
polypharmacy (≥5 
medications) with 
occurrence of 
loneliness and 
social isolation 
among older 
adults. 

Identify 
associations of 
medication 
groups with 
loneliness and 
social isolation 
among older 
adults. 

Population  Participants from GÅS. 
N=5804, mean age 70 
years, 55% women 

Participants from 
GÅS. N=2897, 
mean age at 
baseline 67 years, 
56% women 

Participants from 
GÅS. N=1526 in
loneliness 
occurrence cohort 
(mean age at 
baseline 67 years, 
41% women), 
N=2556 in social 
isolation 
occurrence cohort 
(mean age at 
baseline 66 years, 
52% women) 

Participants 
from GÅS. 
N=6714, mean 
age 70 years, 
54% women 

Design Cross-sectional Longitudinal Longitudinal Cross-sectional 

Statistical 
method(s) 

Linear regression, 
logistic regression 

Logistic regression Logistic regression Logistic 
regression 

Exposure 
variable(s) 

Loneliness, social 
isolation 

Loneliness, social 
isolation 

Polypharmacy Polypharmacy, 
psychotropic-, 
neurological-, 
and/or 
anticholinergic 
FRIDs 
(pnaFRIDs), 
cardiovascular 
drugs 

Outcome 
variable(s) 

Mental and somatic 
symptoms 

Sleep disturbance 
at the 6-year re-
examination 

Loneliness, social 
isolation during 
follow-up 

Loneliness, 
social isolation 

Main 
results 

60% of participants 
experienced loneliness 
at least occasionally, 
and 6% were 
classified as socially 
isolated. Loneliness 
was associated to an 
increased number of 
reported symptoms. 

Social isolation 
and loneliness at 
baseline were 
associated with 
increased 
likelihood of 
reporting sleep 
disturbances at the 
6-year re-
examination

The odds for 
occurrence of 
loneliness and 
social isolation 
were higher for 
participants with 
polypharmacy 
compared to 
participants 
without 
polypharmacy 

pnaFRIDs were 
associated with 
increased odds 
of loneliness 
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Introduction  

Social isolation and loneliness among older adults are themes of clinical relevance 
(1, 2), since they have been linked with increased risk of depression, cognitive 
impairment, cardiovascular disease, and mortality (3).  

The demographic transition in population age, with decreasing birth rates and 
increasing longevity, is a global phenomenon and entails that the proportion of older 
adults in the population is steadily increasing (4). The age distribution in a 
population has important implications for social services, healthcare, and economic 
productivity. A higher proportion of older adults may lead to increased demand for 
healthcare services and pensions, as well as a decreasing labor force (5). Since 
loneliness and social isolation are believed to be most prevalent among older adults 
(6, 7), these conditions are expected to increase with an ageing population (2). This 
may in turn increase the health burden associated with these conditions (3), and thus 
straining the social services and healthcare systems even further (2).  

With these prospects in mind, the World Health Organization (WHO), in partnership 
with the European Commission and the Swedish Government, have initiated a 
Commission on Social Connection with specific goals to increase awareness of 
social isolation and loneliness and declared the problem as a global public health 
priority (8). The WHO stated in 2023 that “social isolation and loneliness have 
serious, and still under-recognized, impacts on our health and lifespan” (8). The 
Swedish Government issued in 2023 a declaration to government organs and the 
research community, requesting that these organs should strive to improve methods 
of measuring social isolation and loneliness and collect data on prevalence, risk- 
and protective factors, and health-related outcomes of social isolation and loneliness 
(9).  

The Good Aging in Skåne study (GÅS) is a general population-based study of older 
adults living in southern Sweden (10). The comprehensive sampling in GÅS 
provides opportunity to investigate associations of social isolation and loneliness 
with several health-related factors, in a representative cohort of older adults. Since 
associations between social isolation and loneliness with subjective health, sleep 
disturbances, and medication use among older adults are not well understood, 
analyzing these associations was the main aim for this thesis.  
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Defining loneliness and social isolation 
There are no widely accepted standard definitions for the concepts of social isolation 
nor loneliness (11-13). There may be several reasons for this. First, the research 
fields of social isolation and loneliness are inter-disciplinary (14, 15), involving for 
example anthropologists, sociologists, philosophers, theologians, psychologists, 
and medical professionals. The different disciplines may approach these concepts 
from varied angles, and establishing a common definition for all disciplines is thus 
challenging (14). Second, societies and cultures have varying norms about social 
interactions (15). In some societies, high levels of social engagement is expected 
(e.g., Portugal, Bulgaria), while in others, independency of other people is the norm 
(e.g., the United Kingdom, the Netherlands) (16). Deviations from societal norms 
may in turn affect loneliness, adding further complexity to defining and interpreting 
loneliness in different cultures (16). Third, quantifying and defining thresholds for 
concepts such as loneliness is difficult due to its inherently subjective, self-reported, 
nature and the potential stigma often associated with loneliness (17).  

With these challenges in mind, definitions commonly applied in health-related 
research are presented below.  

Loneliness 
Loneliness may be defined as the subjective sense of lacking companionship, 
occurring when there is a discrepancy between perceived and desired quality and/or 
quantity of social relationships (18, 19). Central to most current research definitions 
of loneliness is that loneliness is considered a subjective and negative/unpleasant 
experience (20). To emphasize the subjectiveness, loneliness is sometimes referred 
to as “emotional loneliness” (21). Belongingness and embeddedness are often 
described as opposites to loneliness (20).  

Social isolation 
Social isolation is a concept used to describe people that are disconnected from the 
community, friends, and family (22). In contrast to loneliness, social isolation is 
often characterized as the objective absence of relations and social interactions (20). 
A person living alone with quantitively low frequency of social contacts may be 
considered as “objectively alone” and thus socially isolated (20, 23). Social 
connectedness is often labeled as an antonym to social isolation (22). 

Although sometimes overlapping, many researchers consider loneliness and social 
isolation as separate concepts, since socially isolated people are not necessarily 
lonely and vice versa (20, 21, 24). 
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Other related concepts and antonyms 

Solitude 
Solitude is usually defined as being alone but not feeling lonely (24, 25). Solitude 
is often characterized by voluntary isolation from others. In contrast with loneliness, 
solitude is generally associated with a positive connotation, and associated with 
engagement in activities such as self-reflection, relaxation, and personal and 
spiritual growth (24, 25).  

Existential loneliness 
Existential loneliness refers to a feeling of disconnection that is by some researchers 
considered more profound than emotional loneliness and social isolation (24, 26). It 
is sometimes used to describe an awareness of a fundamental separateness from 
other people and the world (27), often associated with self-reflection of an 
individual’s purpose of existence and feelings of meaninglessness (26). In medical 
research, existential loneliness has mostly been studied in end-of-life/palliative care 
settings (28).   

Social capital 
Social capital is a complex concept with somewhat varying definitions but may 
include consideration of both social- and cognitive factors, such as civic 
engagement, social participation, and trust (29, 30). While loneliness and social 
isolation are often being applied in the micro (individual) level, social capital can 
be used to describe social relations (and the value of such relations) on a broader 
scale, including contextual traits of societies at the macro (e.g., countries) and meso 
(e.g., neighborhoods) levels (30).  

Social support 
Social support can be defined “support accessible to an individual through social 
ties to other individuals, groups, and the larger community” (31). Thus, social 
support is often used to describe the perceived availability of social contacts that 
can fulfil certain functions, including practical support for daily activities but also 
emotional support in challenging situations (32).  
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Prevalence and incidence of loneliness and social 
isolation 
Estimating the prevalence of social isolation and loneliness is challenging due to 
varying definitions, cultural differences, and varying measurements, which affect 
the internal and external validity of findings reported in the literature (3). 
Additionally, the prevalence of loneliness and social isolation alters with age (14). 
Previous cross-sectional studies in Western countries (e.g., the United States of 
America, the United Kingdom, Australia) have estimated that among older adults 
aged 60–79 years, 20–35% experience emotional loneliness, while 5–12% are 
considered socially isolated (14, 33-35). In comparison, among those aged 80 years 
and over, 30–50% report loneliness, and 9–34% are deemed socially isolated (6, 7, 
14, 36-39).  

Calculating incidences of social isolation and loneliness is even more challenging, 
since these conditions are potentially unstable, meaning that individuals may 
fluctuate back and forth between a lonely/not-lonely and isolated/non-isolated state 
over time (40). Longitudinal studies on older adults have found that during follow 
up (range 3-7 years), 13-26% went from not lonely to lonely, 3-16% went from 
lonely to not lonely, and 4-18% were steadily lonely (40-43). As for social isolation, 
a 4-year follow-up study found that among non-isolated participants at baseline, 
38% reported increased isolation, 12% reported decreased isolation, and 50% were 
stable; and among those isolated at baseline, 15% reported increased isolation, 45% 
reported decreased isolation, and 39% remained stable (44).  

Clinical relevance of loneliness and social isolation  

Morbidity and geriatric syndromes 
Chronic diseases and conditions (e.g., diabetes mellitus, cardiovascular diseases, 
neurological disorders) are common among older adults, with 45-80% of adults 
aged 65 and older having at least one chronic disease or condition (45, 46). Social 
isolation and loneliness have been associated with numerous diseases and health 
conditions (3, 47-49). Chronic disease may influence feelings of loneliness and 
social isolation in several ways, including functional impairments, which may limit 
mobility and meeting with friends and family, social stigma (e.g., symptoms such 
as incontinence, memory decline, coughing), and existential loneliness, especially 
among the terminally ill (28, 50). Associations between social isolation, loneliness 
and disease are in most cases believed to be bi-directional, meaning that diseases 
can increase the likelihood of feeling lonely and being isolated and vice versa; social 
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isolation and loneliness may increase the risk of developing disease (51). The 
evidence for associations of somatic diseases with social isolation and loneliness is 
relatively consistent concerning associations with cardiovascular diseases (e.g., 
coronary heart disease, stroke) (3, 47, 48). The mechanisms for these associations 
are largely unknown or ambiguous, although negative impact on health-behaviors 
(e.g., more smoking, less physical activity), depressive symptoms, sleep 
disturbance, less medication adherence, and inflammatory- and neuroendocrine 
dysregulation have been proposed as possible mechanisms for associations of social 
isolation, loneliness, and cardiovascular diseases (48). 

In terms of mental and cognitive disorders, previous research is somewhat mixed 
regarding the role of loneliness and social isolation (3, 48). Associations of social 
isolation and loneliness with increased risk of depression are relatively consistent 
(3, 49). As for dementia and mild cognitive impairment (MCI), the evidence for 
associations with loneliness and social isolation is slightly mixed, although most 
studies indicate that loneliness and social isolation are associated with an increased 
risk of memory decline (52) and developing MCI and dementia (44, 48).  

Frailty is usually defined and characterized by vulnerability to stressors and may 
include traits such as low physical capacity and activity, slow walking speed, muscle 
weakness, fatigue, and weight loss (53). Frail older adults are at increased risk of 
falling, disability, lack of independency in activities of daily living, and 
hospitalizations, which may hinder social contacts with others and thereby increase 
the likelihood of experiencing loneliness and social isolation (53, 54). 

Mortality 
Both social isolation and loneliness have been associated with an increased 
mortality rate (3, 44). In a systematic review of 90 cohort studies with over two 
million participants, loneliness and social isolation were associated with an 
increased risk of all-cause-, cardiovascular related-, and cancer-related mortality 
(11). Mechanisms for these associations are likely multifactorial and overlapping 
with disease-related mechanisms, such as inflammatory- and neuroendocrine 
dysregulation and negative impact on health-behaviors (11, 48). 

Healthcare consumption 
Previous research investigating associations of social isolation and loneliness with 
healthcare consumption has presented somewhat mixed findings (45). Older adults 
with social isolation and loneliness may be at increased risk of emergency 
department visits, early hospital readmissions and longer hospital stays (55-57), but 
they may also utilize preventive care services (e.g., dentist visits, cancer-screening 
programs, immunizations, general practitioner visits) less frequently (58-60). The 
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lesser utility of preventive care could potentially be a contributing mechanism for 
the associations reported for social isolation and loneliness with morbidity and 
mortality (11, 48). 

Associations of social isolation and loneliness with 
subjective health, sleep disturbances, and medication use 

Subjective health 
Associations of social isolation, loneliness, and self-perceived health (e.g., self-
reported symptoms, self-rated health) have in previous research mostly focused on 
associations with depressive symptoms (61-63). Associations with other symptoms, 
such as cardiopulmonary, musculoskeletal, gastrointestinal, metabolic, head-
related, and urinary symptoms, have been less thoroughly investigated in the general 
population of older adults. In a study on frail older adults (frail defined in this study 
as being dependent in activities of daily living and having a high degree of 
healthcare consumption), loneliness was associated with an increased number of 
reported symptoms and increased healthcare consumption (e.g., emergency 
department visits) (57). However, a comprehensive assessment of associations of 
social isolation and loneliness with both somatic and mental health-related 
symptoms in the general population of older adults, along with analyses of specific 
symptom domains, was to my knowledge lacking prior to the planning of this thesis. 
Such analyses may provide additional evidence and detail to the potential 
associations of social isolation, loneliness, and subjective health in the general older 
population.  

Sleep disturbance 
The term ‘sleep disturbance’ is broad and may refer to a wide variety of sleep 
symptoms, including struggle falling asleep, staying asleep, early morning 
awakenings, excessive daytime sleepiness and experiencing non-restorative sleep 
(64). Sleep disturbances are common among older people, with prevalence ranging 
from 30% to 50% (64-66). Sleep disturbances among older adults can arise due to 
physiological changes associated with aging (e.g., decreased melatonin synthesis) 
and health conditions such as heart failure (e.g., orthopnea), obstructive sleep apnea 
(OSA), restless legs syndrome (RLS), chronic pain, and depressive disorders (64). 
Among younger adults, experimental research has found that sleep deprivation can 
result in a neural and behavioral phenotype characterized by social withdrawal and 
increased feelings of loneliness (67), and vice versa; social isolation and loneliness 
have been associated with increased risk of reporting sleep disturbances (68). 
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However, the literature on older adults is somewhat inconclusive and longitudinal 
associations between social isolation, loneliness and sleep were overall unclear 
when planning this thesis (69). Longitudinal studies examining associations 
between sleep disturbances, loneliness, and social isolation among older adults have 
been suggested as particularly important for future research, given the high 
prevalence of these conditions in this population and potential health implications 
associated with these conditions (67, 69). 

Medications 
Associations between medications, loneliness, and social isolation are overall 
poorly understood (70). A few cross-sectional studies have explored associations 
between medications and loneliness and social isolation, with mixed findings (71-
77). Longitudinal studies on the general older population investigating these 
associations were to my knowledge lacking when planning this thesis (70).  

There are several mechanisms by which medications may influence loneliness and 
social isolation. With increasing possibilities to treat and alleviate chronic diseases, 
polypharmacy, commonly defined as regular intake of five medications or more (78, 
79), poses an increasing challenge in the healthcare of older adults (80, 81). The 
complexity of handling numerous medications may be overwhelming for an older 
individual, inducing feelings of stress and anxiety, which may be associated with 
social withdrawal (82). Polypharmacy also increases the risk of adverse drug events 
(ADEs), including drug–drug and drug–disease interactions, side-effects, less 
medication adherence, and increased healthcare consumption (70, 83-85). Older 
people often have reduced renal and hepatic drug elimination, as well as altered 
function of the target organs for the drug(s) (86). As a result, older individuals may 
be more vulnerable to the adverse effects of polypharmacy compared to younger 
individuals (86). 

Older adults with polypharmacy may be exposed to many different kinds of 
medications with varying effects. The most common drug categories among older 
adults with polypharmacy in Sweden are cardiovascular drugs, psychotropics, and 
analgesics (87). Some of these medications may affect balance, steadiness, and 
alertness in a negative manner, thereby increasing the risk of falling (88). Such 
drugs, commonly known as fall-risk-increasing drugs (FRIDs), constitute a diverse 
group of medications which may include diuretics, antipsychotics, anxiolytics, 
hypnotics, sedatives, antidepressants, opioids, and antiepileptics (89-92). 
Hypothetically, by increasing the risk of falling and fear of falling, older adults 
taking FRIDs are possibly less mobile and thus hindered from engaging in social 
interactions with others. In the other direction, spousal bereavement may induce 
social isolation and loneliness (93), and increase the likelihood of being prescribed 
psychotropic medications (94), indicating that loneliness and social isolation may 
also increase the probability of FRID use.  
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Aims 

General aim of the thesis 
The overall aim of this thesis was to describe prevalence, certain predisposing 
factors, and self-reported health-related outcomes of loneliness and social isolation 
among older adults. All projects and objectives in this thesis were carefully designed 
and planned to offer new insights for the research field of social isolation and 
loneliness among older adults. Since there was insufficient understanding regarding 
associations between social isolation, loneliness, and subjective health (e.g., 
symptoms), sleep disturbances, and medication use, the specific aims of this thesis 
were to investigate these associations.   

Specific aims of the separate papers 
Paper I 

To assess the prevalence of loneliness and social isolation among older adults and 
investigate their associations with mental and somatic symptoms. 

Paper II 

To examine associations between loneliness and social isolation and sleep 
disturbances in older adults. 

Paper III 

To explore associations of incident polypharmacy (≥5 medications) with occurrence 
of loneliness and social isolation among older adults. 

Paper IV 

To identify associations of different medication groups, including fall-risk-
increasing drugs (FRIDs), with loneliness and social isolation in older adults. 
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Material and methods 

The Good Aging in Skåne study 
The study population for this thesis was drawn from the general population-based 
study Good Aging in Skåne (Gott Åldrande i Skåne, GÅS). GÅS is an ongoing 
longitudinal cohort study involving older adults (60+ years) living in five 
municipalities (Eslöv, Hässleholm, Malmö, Osby, and Ystad) in the county of Skåne 
in southern Sweden (10). Participants live in both urban and rural areas. GÅS is part 
of the Swedish National Study on Aging and Care (SNAC), as one of four 
participating regions (95). The four regions are Skåne (GÅS), Blekinge (SNAC-B), 
Stockholm (SNAC-Kungsholmen), and Gävleborg (SNAC-Nordanstig). The 
overall aims of GÅS and SNAC are to collect data from a large, representative panel 
of older adults from different age cohorts and follow the participants over time to 
document and describe the aging process from different aspects, including health- 
and psychosocial aspects.  

The GÅS study began recruiting participants in 2001. Participants were invited via 
letter using information from the Swedish National Population Register. The 
selection of subjects for invitation was random within the pre-specified age groups 
living in the five municipalities. Four waves of recruitment have currently been 
carried out. Wave 1 recruited participants aged 60, 66, 72, 78, 81, 84, 87, 90, 93 
years old from 2001 to 2004. For the subsequent recruitment waves, adults aged 60 
and 81 years were invited. Wave 2 recruited participants from 2006 to 2012, Wave 
3 from 2012 to 2016, and Wave 4 from 2017 to 2022. Non-respondents were 
contacted again via telephone or letter. Those unable to attend visits at the study 
centers were primarily offered visits at home and secondarily telephone interviews. 
Study subjects younger than 78 years of age were invited for re-examination every 
six years, while participants older than 78 years were invited back every three years. 
The participation rate (defined as n[participants]/n[eligible]) (96) was 60% in Wave 1, 73% 
in Wave 2, 70% in Wave 3, and 65% in Wave 4, giving an overall participation rate 
of 65% for the four waves (Table 1). Non-participants refers to those who were 
eligible but declined participation. 



26 

Table 1. The participation rates of the Good Aging in Skåne recruitment waves. Non-participants refers 
to those who were eligible but declined participation.  

Recruitment 
wave 

Selected 
for 
invitation 

Eligible Non-
eligible 

Participants Non-
participants 

Participation 
rate 
(Participants
/Eligible) 

Wave 1 (2001-
2004) 

5370 4893 477 2931 1962 60% 

Wave 2 (2006-
2012) 

2307 2098 209 1523 575 73% 

Wave 3 (2012-
2016) 

2018 1919 99 1350 569 70% 

Wave 4 (2017-
2022) 

1877 1580 297 1031 549 65% 

Total 11572 10490 1082 6835 3655 65% 

During their visits at one of the four study centers (Eslöv, Hässleholm, Malmö or 
Ystad), the participants typically underwent a full day, approximately 7 hours in 
total, of examinations and testing. The participants met four different professionals: 
a registered nurse, a behavioral scientist, a medical secretary, and a physician. The 
nurse carried out anthropometric measurements, blood laboratory sampling, 
spirometry, and functional tests (e.g., hand grip strength, timed-up-and-go test 
[TUG]). The behavioral scientist station included a thorough psychological 
examination with cognitive testing and interviews (e.g., Mini-Mental State 
Examination [MMSE], Comprehensive Psychiatric Rating Scale [CPRS]). The 
participants filled in questionnaires concerning socio-demographics, loneliness, 
lifestyle (e.g., diet, physical activity, tobacco- and alcohol use), work life, education, 
economy, self-perceived health, activities of daily life (ADL), and sleeping habits. 
The questionnaires were administrated by the medical secretary. The study 
physician reviewed the participants´ medical records and medical history, including 
assessment of current and former medications, and performed a comprehensive 
clinical examination (e.g., electrocardiogram, cardiopulmonary auscultation, blood 
pressure measurement, neurological status).  
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Study sample selections 
Since the four papers in this thesis differs in terms of study design, research 
questions, and timepoint for the data analysis, study samples for the separate papers 
also varies. Details concerning sample selection for the four studies is described 
below.  

Paper I 
In this cross-sectional study, data from three baseline recruitment wave visits in the 
Good Aging in Skåne study were available at the timepoint for analysis.  
Figure 1. Flow diagram describing the selection of participants for the first study. 

Population aged 60 years and above in the five municipalities (Eslöv, Hässleholm, Malmö, 
Osby, and Ystad) in Skåne county, Sweden (n>100 000). 

Eligible n=8910 

Non-eligible (n=785) 

• Language difficulties (n=147)
• Emigrated from Skåne county (n=100)
• Died before invitation (n=323)
• Not reachable by mail or telephone (n=215)

Random selection from the Swedish National Population 
Registry for assessment of eligibility (n=9695) 

• Wave 1, assessed 2001-2004 (n=5370)
• Wave 2, assessed 2006-2012 (n=2307)
• Wave 3, assessed 2012-2016 (n=2018)

Non-participants n=3106 

Participants n=5804 
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Paper II 
In this longitudinal study, the aim was to investigate if social isolation and/or 
loneliness at baseline were associated with sleep disturbances at the 6-year re-
examination in the Good Aging in Skåne study. At the time of analysis, 6-year 
follow-up data were available for the first and second recruitment wave.  
Figure 2. Flow diagram describing the selection of participants for the second study.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Population aged 60 years and above in the five municipalities (Eslöv, Hässleholm, Malmö, 
Osby, and Ystad) in Skåne county, Sweden (n>100 000). 

Eligible n=6991 

Non-eligible (n=686)  

• Language difficulties (n=108) 
• Emigrated from Skåne county (n=98) 
• Died before invitation (n=323) 
• Not reachable by mail or telephone (n=157) 

 

Random selection from the Swedish National Population Registry for 
assessment of eligibility for the first study visit (n=7677) 

• Wave 1, assessed 2001-2004 (n=5370) 
• Wave 2, assessed 2006-2012 (n=2307) 

 

Non-participants n=2537 

Participants in the first study visit n=4454 

Participants at the 6-year re-examination visit n=2897 

Not available for 6-year re-examination (n=1557)  

• Language difficulties (n=10) 
• Emigrated from Skåne county (n=51) 
• Deceased (n=928) 
• Not reachable by mail or telephone (n=46) 
• Declined re-examination (n=522) 
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Paper III 
In this longitudinal study, the aim was to examine associations between incident use 
of polypharmacy and incident occurrence of social isolation and loneliness among 
older adults. Data from three recruitment waves with re-examinations were 
available at the timepoint for analysis. Because we focused on incident occurrence 
of loneliness and social isolation, individuals who did not report feelings of 
loneliness at baseline were included in the 'incident loneliness' cohort, while those 
not classified as socially isolated at baseline were included in the 'incident social 
isolation' cohort. To mitigate prevalent medication user survivor bias (97), we 
focused on the influence of incident polypharmacy use, excluding individuals who 
had polypharmacy at baseline. All follow-up visits with available data at the 
timepoint for analysis (June 2021) were included in this study.  
Figure 3. Flow diagram describing the selection of participants for the third study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Attended the first study visit (n=5804) 

Non-eligible and non-participants (n=3891)  

• Language difficulties (n=147) 
• Emigrated from Skåne county (n=100) 
• Died before invitation (n=323) 
• Not reachable by mail or telephone (n=215) 
• Declined participation (n=3106)  

 

Random selection from the Swedish National Population 
Registry for assessment of eligibility (n=9695) 

• Wave 1, assessed 2001-2004 (n=5370) 
• Wave 2, assessed 2006-2012 (n=2307) 
• Wave 3, assessed 2012-2016 (n=2018) 

Excluded due to 
loneliness at 
baseline (n=2318) 

Included in the analysis of polypharmacy and 
loneliness occurrence (n=1526) 

Included in the analysis of polypharmacy and 
social isolation occurrence (n=2556) 

Excluded due to social 
isolation at baseline (n=1288) 

Excluded due to history of polypharmacy before 
start of follow-up (n=1960) 

Population aged 60 years and above in the five municipalities (Eslöv, 
Hässleholm, Malmö, Osby, and Ystad) in Skåne county, Sweden (n>100 000). 
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Paper IV 
In this cross-sectional study, data from four baseline recruitment wave visits were 
available at the timepoint for analysis. Data for the fourth recruitment wave included 
participants assessed from 2017-2021. Participants in the fourth recruitment wave 
assessed in the year 2022 (n=121) were not included because their data were not yet 
available at the time point for the data analysis in this study.  
Figure 4. Flow diagram describing the selection of participants for the fourth study.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Population aged 60 years and above in the five municipalities (Eslöv, Hässleholm, Malmö, 
Osby, and Ystad) in Skåne county, Sweden (n>100 000). 

Eligible n=10 237 

Non-eligible (n=1022)  

• Language difficulties (n=197) 
• Emigrated from Skåne county (n=145) 
• Died before invitation (n=353) 
• Not reachable by mail or telephone (n=327) 

 

Random selection from the Swedish National Population 
Registry for assessment of eligibility (n=11 259) 

• Wave 1, assessed 2001-2004 (n=5370) 
• Wave 2, assessed 2006-2012 (n=2307) 
• Wave 3, assessed 2012-2016 (n=2018) 
• Wave 4, assessed 2017-2021 (n=1564) 

Non-participants n=3523 

Participants n=6714 
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Loneliness and social isolation measures 
There are a multitude of loneliness and social isolation assessment tools and 
measures available (98). These tools are either multi-item scales (e.g., the UCLA 
Loneliness Scale (99), the de Jong Gierveld Loneliness Scale (100), the Lubben 
Social Network scale (101)), or single-item measures (e.g., questions such as “Do 
you ever feel lonely?”) (7).  

Loneliness  
In the GÅS questionnaires, loneliness was self-reported via single-item questions. 
To distinguish emotional loneliness from being objectively alone (i.e., social 
isolation), the questionnaires included the following explanation: "By loneliness, 
we refer to the actual feeling of being lonely, regardless of whether you are in the 
presence of other people or not". In Paper I-III, loneliness was for the primary 
analysis measured with the question: “When you look back at the past three to five 
years, which statement fits you? “I have never once felt lonely,” “I have felt lonely 
on single occasions,” “I have experienced recurring periods of loneliness,” “I have 
lived with a constant feeling of loneliness” (7). Participants who reported loneliness 
at least occasionally were categorized as lonely, while those with no loneliness 
feelings (never) were categorized as not lonely. In Paper IV, loneliness was assessed 
with the question: “Do you ever feel lonely?” with four alternatives “Yes, often”, 
“Yes, sometimes”, “No, seldom”, and “No, never” (7, 102). Participants who 
responded "Yes" (often or sometimes) were categorized as lonely, while those who 
answered "No" (seldom or never) were categorized as not lonely (102). The 
loneliness questions used from the questionnaires in GÅS are available in Appendix 
Figure 1. 

Social isolation 
Social isolation was assessed with two different categorization tools. The measures 
were self-reported via questionnaires. In Paper I and II, a definition used by the 
Swedish Central Bureau of Statistics (SCB) was applied to measure social isolation 
(103). According to this definition, individuals who lives alone and have infrequent 
contact with friends and relatives (defined as contact once a month or less) are 
categorized as socially isolated (103). Therefore, the social isolation variable for 
Paper I was operationalized as living alone and having physical (face-to-face) 
contact with friends or relatives no more than once a month (23). In Paper II, social 
isolation was further categorized into “less severe social isolation” if the participant 
was living alone and not being in direct contact with relatives or friends more than 
once a week and “severe social isolation” if the participant was living alone and not 
being in direct contact with relatives or friends more than once a month (23). The 



32 

social isolation classification used in Paper I and II has some drawbacks, since it is 
not widely utilized in international research, it does not account for non-physical 
contacts (e.g., telephone, digital media), other social activities (e.g., religious 
activities, social organizations/clubs), and did in our sample result in a considerably 
small group of “socially isolated” participants, making statistical comparisons 
between groups difficult. Therefore, in Paper III and IV, a different classification 
system was utilized for the primary analyses. This classification consists of a five-
item index originally developed for the English Longitudinal Study of Ageing 
(ELSA) (104-106), where participants were given one point for each of the 
following: having less than monthly direct (face-to-face) or indirect (e.g., telephone, 
mail, email) contact with their children, friends, or other family members (including 
a spouse if living apart, parents, in-laws, grandchildren, siblings, and other 
relatives); not participating in social activities (such as social gatherings, 
organizations, clubs, or religious activities); or living alone (6, 44, 105, 106). Scores 
on this index ranged from 0 to 5. Consistent with previous studies, scores were 
categorized as <2 points (no isolation) and ≥2 points (social isolation) (6, 106). The 
social isolation questions used from the questionnaires in GÅS are available in 
Appendix Figure 2. 

Symptoms, sleep disturbances, and medication measures 

Mental and somatic symptoms 
In Paper I, the outcomes of interest were mental and somatic symptoms. The 
symptoms were self-reported via questionnaires. The symptom assessment utilized 
was an adapted version of the Gothenburg Quality of Life instrument ad modum 
Tibblin and colleagues (107, 108). The symptom scale consists of the 30 most 
commonly reported symptoms in the general population and has previously 
demonstrated satisfactory reliability and construct validity (108, 109). Study 
subjects indicated whether they had experienced any of the 30 mental or somatic 
health-related symptoms in the past three months. Participants reported their 
symptoms using a Likert-type scale with four options: "not at all," "yes, a little," 
"yes, quite a lot," and "yes, a lot." To aid with the interpretation of the results, 
symptoms were dichotomized into "yes" if the participant had experienced the 
symptom to any degree in the past three months, and "no" if they had not 
experienced the symptom. The total number of symptoms reported by the 
participant was compiled into a composite variable, ranging from 0 to 30 symptoms. 

In addition to the primary composite variable, the symptoms were also categorized 
into seven domains (108). A participant was categorized into one or more symptom 
domains if they had experienced at least one symptom from that domain in the past 
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three months (110). The symptoms are listed according to their corresponding 
domains in Table 2, and the symptom scale used in the questionnaires in GÅS is 
available in Appendix Figure 3. 
Table 2. The 30 symptoms listed according their corresponding domain ad modum Tibblin et al (108). 
Depressive symptoms Tearfulness  

Depressed mood 
General fatigue  
Sleep disturbance  
Exhaustion  

Tension symptoms Irritability  
Nervousness  
Impaired concentration  
Difficulty in relaxing  
Restlessness  

Gastrointestinal and urinary symptoms Difficulty in passing urine  
Loss of appetite 
Nausea  
Diarrhea 
Constipation  
Abdominal pain  

Musculoskeletal symptoms Pain in the joints  
Backache  
Pain in the legs  

Metabolic symptoms Being overweight  
Weight loss 
Sweating  
Feeling cold  

Cardiopulmonary symptoms Cough 
Chest pain  
Breathlessness  

Head symptoms Dizziness  
Headache  
Impaired hearing  
Eye problems  

Sleep disturbances  
In Paper II, the outcomes of interest were sleep disturbances. The participants 
reported their sleeping habits and disturbances by questionnaires. Sleep 
disturbances were evaluated via questions about sleep difficulties from the 
Comprehensive Assessment and Referral Evaluation Scale (CARE) (111, 112). 
CARE is a research instrument used to assess several physical and mental conditions 
and disabilities among older people, including questions concerning sleep 
disturbances (111). The sleep questions from CARE have been adapted into a sleep 
disturbance scale (SDS) (113). The sleep disturbance scale (SDS) consists of eight 
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questions listed in Table 3, and the sleep disturbance scale used in the questionnaires 
in GÅS is available in Appendix Figure 4. The response options were yes or no, 
with each "yes" response counting as 1 point, resulting in a scale ranging from 0 to 
8 points. Participants with scores of 4 or higher were categorized as having sleep 
disturbances, while those with scores below 4 were considered having minor or no 
sleep disturbance, a cut-off established in a similar population-based study sample 
(SNAC-B) (114). The sleep disturbance scale used has previously demonstrated 
satisfactory reliability and construct- and predictive validity (113, 115).  
Table 3. The 8 questions included in the sleep disturbance scale (SDS) (112, 113).

Trouble falling asleep 

Using sleep medication(s) 

Interrupted sleep during the night 

Struggle staying asleep due to mood or tension 

Struggle staying asleep due to pain or itching 

Trouble returning to sleep after waking 

Early awakening 

Daytime tiredness and sleeping more than two hours in the daytime 

Medications 
The participants reported their medication use at the time of the study visit, 
including prescribed, over-the-counter (OTC), herbal medications, and 
supplements. The medication lists were thereafter carefully reviewed by the study 
physician and prescribed medications were verified via regional medical records 
(e.g., PMO, Melior) and available national prescription records (e.g., Pascal, 
Förskrivningskollen) by the physician after consent from the participant. Eventual 
discrepancies were discussed and clarified with the participant.  

Polypharmacy 
In Paper III, the exposure variable of interest was polypharmacy. Polypharmacy was 
defined as the use of five or more medications, encompassing prescribed, OTC, 
herbal products, and supplements (78, 79). Medications were included in the 
polypharmacy definition regardless of dosing frequency, meaning that medications 
taken occasionally/irregularly were also considered. In the statistical analyses, 
polypharmacy was computed as a dichotomous variable, comparing those with 
polypharmacy (five or more medications) with those without polypharmacy (0 to 4 
medications) (78).  
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Psychotropic-, neurological-, and/or anticholinergic fall-risk-increasing drugs 
(pnaFRIDs) 
In Paper IV, the aim was to investigate associations of drug categories usually 
included in polypharmacy (87) with social isolation and loneliness. A drug category 
of interest was fall-risk-increasing drugs (FRIDs). FRIDs is a heterogeneous group 
of medications with the common denominator that they have been associated with 
increased risk of falling (89-91). Medications that have previously been associated 
with increased risk of falling includes opioids, loop diuretics, anticholinergic 
urinary incontinence drugs, antiepileptics, antipsychotics, antidepressants, 
anxiolytics, hypnotics, and sedatives (89-92, 116). A dichotomous variable was 
constructed, in which study subjects reporting use of at least one of the psychotropic, 
neurological and/or anticholinergic medications with the Anatomical Therapeutic 
Chemical (ATC) classification system codes (ATC codes) (117) listed in Table 4 
were categorized as “psychotropic-, neurological- and/or anticholinergic FRIDs 
(pnaFRIDs) consumers” (89, 90, 116). Medications were included regardless of 
dosing scheme, meaning that medications taken occasionally/irregularly were also 
considered.  
Table 4. Medications categorized as psychotropic-, neurological-, and/or anticholinergic fall-risk-
increasing drugs (pnaFRIDs) (89, 90, 116). The ATC codes are in parentheses. 

Anticholinergic urinary incontinence drugs (G04BD04-G04BD011) 

Opioids (N02A) 

Antiepileptics (N03) 

Antipsychotics (N05A) 

Anxiolytics (N05B) 

Hypnotics and sedatives (N05C) 

Antidepressants (N06A) 

 

Cardiovascular drugs 
Another common drug category often seen in patients with polypharmacy besides 
pnaFRIDs are cardiovascular drugs (87). In Paper IV, medications listed in Table 5 
were classified as cardiovascular drugs (117). Similarly to the case of pnaFRIDs, 
study subjects reporting use of at least one cardiovascular drug were considered 
“cardiovascular drug consumers”. Medications were considered regardless of 
dosing frequency, meaning that those taken occasionally/irregularly were also 
accounted for. 
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Table 5. Medications categorized as cardiovascular drugs (117). The ATC codes are in parentheses. 

Anticoagulants (B01A) 

Diuretics (C03) 

Betablockers (C07) 

Calcium antagonists (C08) 

Renin-angiotensin system acting agents (C09) 

Statins (C10AA) 

Covariates in the regression models 
Multivariable regression models were used in all four papers to mitigate 
confounding, for details of the models see Statistical methods. Categorization of 
covariates in these regression models are described below. 

Socioeconomics  

Education 
Education level was self-reported by the participants in questionnaires and during 
the behavioral scientist interview. Education level was either utilized as a 
dichotomous variable (Paper I and II, assessed via questionnaires) or count variable 
(Paper III and IV, assessed via interview). For the dichotomous variable, education 
level was categorized into elementary school or below (9 years of education or 
lower), and secondary school or higher education (>9 years of education). For the 
count variable, education level was defined by the total number of education years.  

Financial status 
Financial status was self-reported in questionnaires and assessed dichotomously by 
asking the participants to respond "no" (good finances) or "yes" (poor finances) to 
the question, "Has it been difficult to make ends meet for living expenses in the past 
year?" (118).  

Cohabiting status  
Cohabiting status was reported by the participants via questionnaires and 
operationalized as married/cohabitant or divorced/unmarried/widowed/living 
separately (“särbo”).    
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Lifestyle habits 

Physical activity 
The participants reported their physical activity in questionnaires. Physical activity 
was categorized into three levels: mostly sedentary (little to no activity, mostly 
sitting, sometimes taking short walks, or doing light household tasks like heating 
prepared food), lighter activities (2 to 4 hours of light physical activity per week, 
such as ordinary gardening, longer walks, dancing, or routine household chores like 
cleaning, cooking, and making the bed), and moderate to strenuous activities (1 to 
3 hours per week of intense exercise such as running, swimming, skiing, tennis,  
gymnastics, or other sports, as well as more than 4 hours per week of lighter 
activities) (119). 

Alcohol use 
Use of alcohol was self-reported in questionnaires and evaluated categorically by 
three levels: never users, alcohol consumption 1 to 4 times per month, or 
consumption ≥2 times per week (118). 

Smoking habits 
In questionnaires, the participants reported their smoking habits and were thereafter 
classified as never smokers, former smokers, or current smokers (119). 

Health-related variables 

Health Locus of Control (HLC) 
The Health Locus of Control (HLC) scale consists of three subscales that measure 
how the participants believe their health is determined. The HLC subscales were 
assessed via self-report in questionnaires. One subscale assesses chance HLC (the 
perceived role of luck or fate in determining health), the second measures external 
HLC (the perception of how much others are responsible for one's health), and the 
third evaluates internal HLC (the belief in personal control over one's own health) 
(120). Each subscale encompasses 6 questions, with scores ranging from 6 to 30 
points. Higher scores indicate stronger agreement with the statements in that 
subscale. For example, a high score on the internal HLC subscale suggests a stronger 
belief that the individual has control over their own health (120). 

Morbidities 
The study physician evaluated the diseases of the participants. The conditions were 
grouped based on the International Classification of Diseases, 10th revision (ICD 
10) into the following: musculoskeletal disease (e.g., osteoporosis, osteoarthritis,
rheumatoid arthritis, gout), heart disease (e.g., myocardial infarction, angina
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pectoris, previous coronary procedures such as coronary artery bypass graft or 
angioplasty, heart failure, arrhythmia, or presence of a pacemaker), diabetes 
mellitus (type 1 or 2), cerebrovascular disease (e.g., transient ischemic attack, 
ischemic- or hemorrhagic stroke), epilepsy, hypertension, eye disease (e.g., age-
related macular degeneration, glaucoma), cancer (all types of malignancies), and 
chronic pulmonary disease (chronic obstructive pulmonary disease or asthma) 
(121). In Paper III and IV, chronic conditions and diagnoses were translated into a 
chronic morbidity count, with participants receiving 1 point for each chronic 
condition (e.g., 1 point for musculoskeletal disease, 1 point for cerebrovascular 
disease, etc.). The study subjects were thereafter classified into four categories based 
on the number of chronic diseases and conditions: 0, 1, 2, or ≥3 conditions (122).  

Cognitive status  
The behavioral scientist measured and evaluated cognitive status and function with 
several instruments. As a screening tool for overall cognitive capacity, the Mini-
Mental State Examination (MMSE) was utilized (123). The scale ranges from 0 to 
30 points, and those with a score of 24 points or below were considered having 
impaired overall cognitive function (124).  

Depressed mood 
Two different measures were used to assess depressed mood. For Paper II, the 
diagnostic evaluation by the study physician was used, in which participants were 
dichotomized into two groups: 1) never been diagnosed with depression or 2) having 
a present or past diagnosis of depression. For Paper III and IV, the behavioral 
scientist interview containing the Comprehensive Psychiatric Rating Scale (CPRS) 
was utilized (125). Specifically, the ten items in CPRS concerning depressive 
symptoms, also known as the Montgomery–Åsberg Depression Rating Scale 
(MADRS) (126), were used to assess depressed mood. The ten items evaluates 
different characteristics of a depressed mood, including symptoms like anxiety, 
concentration difficulties, sleep disturbance, sadness, tension, and suicidal thoughts. 
The participants were given 0 to 6 points per item, which yields a total score ranging 
from 0 to 60 points, and higher scores reflect a more depressed mood (126).  

Statistical methods 
In all four papers, multivariable statistical models were created to minimize 
confounding. The choice of covariates for Paper I, II, III, and IV were made by 
constructing directed acyclic graphs (DAGs) (127, 128). The software tool DAGitty 
was used to create the DAGs for the papers (129). An example of a DAG designed 
with this software is presented in Figure 5. In all papers, the statistical significance 
threshold was set to 0.05. The statistical analyses were for Paper I and II conducted 
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using SPSS® version 24 and 26 (IBM SPSS Statistics for Windows), and for Paper 
III and IV, the programs Stata SE 17 (StataCorp LLC, College Station, TX, USA) 
and Python 3.8.5 (Python Software Foundation, Fredericksburg, Virginia, USA) 
were utilized. A summary of the statistical methods is presented in Table 6.  

Paper I  
In this cross-sectional study, the hypothesis was that social isolation and loneliness 
would be associated with an increased number of symptoms reported by the 
participants. A linear regression model was developed to examine the relationship 
between social isolation, loneliness, and the total number of reported symptoms. 
Both loneliness and social isolation were included as independent variables in the 
primary model. Covariates included age, sex, alcohol consumption, education, 
smoking, physical activity, and internal health locus of control (HLC). The DAG 
designed for the choice of covariates for the primary model is presented in Figure 
5. Multiple logistic regression models were also created to analyze associations 
between social isolation, loneliness, and prevalence of symptoms across the seven 
domains of symptoms (depressive, tension, musculoskeletal, gastrointestinal-
urinary tract, cardiopulmonary, head-related, and metabolic symptoms). These 
models were also adjusted for age, sex, alcohol consumption, education, smoking, 
physical activity, and internal health locus of control (HLC) to mitigate 
confounding.  

Sensitivity analyses were constructed to investigate the robustness of the results, 
including exchanging the internal HLC subscale with the external HLC subscale as 
covariate, having the internal HLC subscale as a continuous variable in the model, 
computing the education variable as a four-category variable (not finished 
elementary school, finished elementary school, finished secondary school, 
university degree), and having alcohol use as a variable with four categories (never 
use, consumption 1 to 4 times per month, 2 to 3 times per week, ≥4 times per week).  
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Figure 5. DAG designed for choosing the most relevant variables to be included in the primary model in 
Paper I. Loneliness and social isolation (green) are the exposure variables of interest and symptom 
burden (dark blue) is the outcome. Factors in red (e.g., age, sex, education) are in this model possible 
confounders for the association of loneliness and social isolation with symptoms. Morbidity and 
depression (light blue) are in this model possible mediators for the association of loneliness and social 
isolation with symptoms. 

Paper II 
The hypothesis in this paper was that social isolation and loneliness at baseline 
would be associated with increased risk of reporting sleep disturbances at the 6-year 
re-examination visit. To evaluate this, a logistic regression model was created. The 
model included reported social isolation and loneliness at baseline as exposure 
variables and sleep disturbances (defined as SDS score ≥4 (114)) at the 6-year re-
examination as the primary outcome. Covariates assessed at baseline were included 
in the model to reduce confounding, and these included age, sex, education, 
financial status, cohabiting status, smoking habits, lung disease, heart disease, 
cancer, arthrosis, cognitive status (MMSE <24p or ≥24p), depression (presence of 
or previous diagnosis), and sleep disturbance (SDS score ≥4) at baseline.  

In secondary analyses, associations of loneliness and social isolation with the 
separate items in the SDS were examined with logistic regression models. In 
addition, attrition analyses were performed to elucidate eventual differences in 
baseline characteristics between those who attended versus those who did not attend 
(e.g., deceased, emigrated, declined re-examination) the 6-year re-examination.  
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Paper III 
In this longitudinal study, the hypothesis was that incident use of polypharmacy (≥5 
medications) would be associated with an increased risk of incident occurrence of 
social isolation and loneliness. To examine this, logistic regression models were 
constructed to investigate if incident use of polypharmacy, defined as going from 
non-polypharmacy (0-4 medications) at baseline to polypharmacy (≥5 medications) 
at follow-up (97), was associated with incident occurrence of social isolation or 
loneliness, defined as going from no social isolation/loneliness at baseline to social 
isolation/loneliness at follow-up (42, 102). To reduce confounding, the following 
covariates were included in the models: sex, age, education (in years) (130), 
physical activity, depressed mood (MADRS score), and number of morbidities, as 
reported at the baseline visit.  

In sensitivity analyses, influence of using different definitions and cut-offs for social 
isolation and loneliness were explored. Secondary sub-group analyses by wave 
cohorts and gender were also performed.  

Paper IV 
For this cross-sectional study, the hypothesis was that consumption of certain 
medication groups could be associated with increased risk of reporting social 
isolation and loneliness. To test this, logistic regression models were made to 
explore associations of psychotropic-, neurological- and/or anticholinergic FRIDs 
(pnaFRIDs), cardiovascular drugs, and polypharmacy, with loneliness and social 
isolation, respectively. The covariates included in the primary models to reduce 
confounding encompassed education level (in years) (130), sex, age, number of 
morbidities, and physical activity.  

Sensitivity analyses involving a different cut-off threshold for loneliness and a 
model including assessment of depressed mood (MADRS score) as a covariate were 
also carried out.    
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Ethical considerations 
The GÅS study efforts to in all regards follow the guidelines of The World Medical 
Association’s (WMA) Declaration of Helsinki, which is often considered as the 
“gold standard” of ethical principles for medical research involving humans (131). 
The Papers involved in this thesis are part of the GÅS study project, which was 
approved by the Lund University regional ethics committee, registration number LU 
744-00. All study participants provided written consent and granted access to data
from the Region Skåne Healthcare databases (RSVD) and the Swedish National
Patient Registry. The study subjects were also informed that they could withdraw
from the study at any moment.

The data in the GÅS study was pseudoanonymized, meaning that the personally 
identifiable information (e.g., name, address, personal identity number) from the 
participants was replaced with an artificial identification code (study ID). For the 
researchers involved in the project, the study ID could not be traced back to the 
study subject’s personally identifiable information. It is important to distinguish 
pseudoanonymized data from anonymized data. In anonymized data, it is not 
possible for anyone to trace the data back to an identifiable individual. However, 
when performing longitudinal research on human subjects, the data collected from 
repeated visits must be linked to the correct individual, and therefore the link (or 
key) between the personally identifiable information and artificial identification 
code is usually not deleted for as long as the study is ongoing. Since the link between 
personally identifiable information and the artificial identification code was not 
deleted in GÅS (ongoing project), the data cannot be referred to as anonymized data 
(132). Pseudoanonymized data is deemed as personal data according to the General 
Data Protection Regulation (GDPR) legislation (132). Several initiatives have been 
applied by the GÅS research group to ensure compliance with the GDPR legislation. 
For example, the research data from GÅS is stored, managed, and analyzed via the 
internal Lund University data environment tool - LUSEC (133). LUSEC is a local 
data storage platform with high level of encryption and two-factor authorization 
requirement for access, which meets the requirements of data security stated in the 
GDPR legislation (133). In addition, all projects using GÅS data must be approved 
by the PI before any data may be accessed. Furthermore, the individual researcher 
has only access to the necessary data for the approved specific project. 

Older adults, particularly those with cognitive and functional impairments, may be 
considered a vulnerable group (134). Conducting research on potentially vulnerable 
subjects may be ethically challenging, for example if the ability of the participant to 
give informed consent is reduced or uncertain (134). However, excluding 
participants from research due to prejudiced understanding of their eventual 
vulnerability could also be considered unethical, especially if the research findings 
intends to be applied on said vulnerable population (134). In the GÅS study, 
participants were given written and oral information in a plain, easy-to-understand, 
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language. Furthermore, the research personnel offered aid with interpretation of the 
study information, consent form, and tasks involved in all the separate stations for 
examinations and testing. Withdrawal from the study was allowed at any time and 
the examinations and tests conducted were deemed overall non-harmful for the 
participants. If a suspected pathological finding was made during the examination 
(e.g., electrocardiogram abnormality), the GÅS study physician contacted the 
responsible physician of the participant (i.e., patientansvarig läkare, PAL) for 
further evaluation. The participants are annually provided with information from the 
PI about the status of the GÅS project and how the data is being used (e.g., 
publications, dissertations).   
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Results 

Paper I 
In this cross-sectional study, 60% of the participants reported that they had 
experienced at least occasional loneliness in the past three to five years. Nearly 6% 
were categorized as socially isolated. Women aged 80 years and older reported the 
highest prevalence of loneliness and social isolation, while men aged 60-79 years 
reported the lowest prevalence (Table 7). A comparison of perceived loneliness by 
social isolation status is also available in Paper I, Appendix Table 8. 

Table 7. Demographic distribution (gender and age) of loneliness and social isolation. 

Never lonely 
n (%) 

Lonely at 
single 

occasions n 
(%) 

Recurring 
periods of 

loneliness n 
(%) 

Constant 
loneliness n 

(%) 
Not socially 

isolated n (%) 
Socially 

isolated n 
(%) 

Whole 
population 2100 (40.2) 2412 (46.1) 549 (10.5) 169 (3.2) 5297 (94.4) 317 (5.6) 

Male, 60-79 
years 921 (51.0) 734 (40.7) 121 (6.7) 29 (1.6) 1850 (96.3) 71 (3.7) 

Female, 60-
79 years 672 (34.1) 994 (50.5) 243 (12.3) 61 (3.1) 1988 (95.5) 93 (4.5) 

Male, ≥80 
years 282 (47.6) 235 (39.7) 56 (9.5) 19 (3.2) 595 (92.0) 52 (8.0) 

Female, 
≥80 years 225 (26.1) 449 (52.0) 129 (14.9) 60 (7.0) 864 (89.5) 101 (10.5) 

Loneliness was associated with an increased number of reported mental and somatic 
symptoms in the multivariable linear regression model (Table 8).   
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Table 8. Multivariable linear regression model with loneliness and social isolation as exposure variables 
and number of symptoms as the outcome variable. Covariates are listed in Table 6. 

As for the separate domains of symptoms (depressive, tension, musculoskeletal, 
gastrointestinal-urinary tract, cardiopulmonary, head-related, or metabolic 
symptoms), the prevalences were highest among those with the most frequent 
feelings of loneliness (Table 9 and 10). Social isolation was not statistically 
significantly associated with symptoms in models where both loneliness and social 
isolation were included as exposure variables. However, in secondary analyses in 
which loneliness was excluded from the models, social isolation was associated with 
an increased number of reported symptoms and with an increased prevalence of 
depressive- and gastrointestinal-urinary symptoms (Paper I, Appendix Table 4 and 
5).  

Exposure variables Estimate CI 95 % p-value

Loneliness (reference never 
lonely) 

  Single occasions 2.47 2.14-2.79 <0.001 

  Recurring periods 6.03 5.51-6.56 <0.001 

  Constant loneliness 6.09 5.23-6.96 <0.001 

Social isolation (reference not 
socially isolated) 

  Yes -0.12 -0.77-0.54 0.73 
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Paper II 
In this re-examination study, severe social isolation and loneliness at baseline were 
statistically significantly associated with increased likelihood of reporting sleep 
disturbances (SDS score ≥4) at the 6-year re-examination (Table 11).  

Table 11. Results from the multivariable logistic regression model with social isolation and loneliness at 
baseline as the exposure variables and reporting sleep disturbance at the 6-year re-examination as the 
outcome variable. Covariates are listed in Table 6. 

Sleep disturbances (SDS score ≥4) 

OR CI 95 % p-value

Loneliness (reference never 
lonely) 

  Single occasions 1.37 1.05-1.78 0.019 

  Recurring 
periods/Constant loneliness 

1.92 1.32-2.78 <0.001 

Social isolation (reference no 
social isolation)   

  Less severe 1.18 0.78-1.79 0.44 

  Severe 1.88 1.01-3.49 0.046 

In the secondary analyses, participants experiencing recurring periods or constant 
loneliness feelings at baseline had a statistically significantly increased risk of 
reporting sleep disturbance symptoms in all the eight separate items of the SDS at 
the 6-year re-examination compared to those without loneliness at baseline. Those 
categorized as ‘severely socially isolated’ at baseline had a statistically significantly 
increased risk of reporting sleep disturbance symptoms in five separate items 
(“Difficulty falling asleep”, “Using sleep medication”, “Difficulty staying asleep 
due to mood or tension”, “Difficulty returning to sleep after waking”, and “Sleeping 
2 hours in the daytime”) at the 6-year re-examination compared to those with no 
social isolation (Paper II, Table 2).  

In the attrition analysis, those who did not attend the re-examination (i.e., 
participants at baseline but non-eligible or declined participation at the 6-year re-
examination) were at baseline older and had a higher prevalence of cancer, heart 
disease, poor cognitive function (MMSE score of 24 points or lower), depression, 
severe social isolation, and recurrent periods or constant feelings of loneliness, as 
compared to the participants at the re-examination (Paper II, Table 4).  
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Paper III 
In this longitudinal study, the median follow-up time was 6.5 years (range 0–20 
years) and the median number of study visits was 2 (range 1–7). During follow-up, 
414 participants reported incident occurrence of social isolation and 409 participants 
reported incident occurrence of loneliness feelings, corresponding to an incidence 
rate of 2.2 per 100 person-years (95% CI 2.0–2.5) in terms of incident social 
isolation and 4.1 per 100 person-years (95% CI 3.7–4.4) in terms of incident 
loneliness feelings. Participants with incident use of polypharmacy had increased 
likelihood of reporting incident occurrence of social isolation and incident 
occurrence of loneliness, compared to those without polypharmacy (Table 12).  

 
Table 12. Results from the multivariable logistic regression models with incident use of polypharmacy as 
the exposure variable of interest and reporting incident occurrence of social isolation and incident 
occurrence of loneliness as the outcome variables. Covariates are listed in Table 6. 

 Loneliness Social Isolation 

 OR CI 95 % p-value OR CI 95 % p-value 

Incident use of 
polypharmacy (reference is 
no polypharmacy) 

1.37 1.05-1.78 0.020 1.29 1.02-1.64 0.036 

 

Results were overall consistent in the sensitivity analyses and across the different 
wave cohorts (Paper III, Appendix Table 2a-4b).  

Paper IV 
In this cross-sectional study, the mean number of medications taken by the 
participants was 3.6 (range 0-23) and 32% had polypharmacy (≥5 medications), 
25% reported consumption of any psychotropic-, neurological-, and/or 
anticholinergic FRID (pnaFRID), and 47% reported consumption of any 
cardiovascular drug (Table 13).  
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Table 13. Medication consumption of the participants in the GÅS study. 

Drug category 
Total number of medications mean (SD) [min-max] 3.6 (3.5) [0-23] 

  Prescribed mean (SD) [min-max] 3.1 (3.3) [0-22] 
  OTC mean (SD) [min-max] 0.2 (0.6) [0-5] 
  Herbal products and supplements mean (SD) [min-max] 0.3 (0.7) [0-8] 

Polypharmacy, n (%) No 4363 (65.0) 
Yes 2181 (32.5) 

Consumption any psychotropic-, 
neurological-, and/or anticholinergic 
FRID, n (%) 

No 4892 (72.9) 

Yes 1652 (24.6) 
     Anticholinergic urinary incontinence 
drugs (ATC code G04BD04-
G04BD011), n (%) 

No 6476 (96.5) 

Yes 68 (1.0) 
  Opioids (N02A), n (%) No 6117 (91.1) 

Yes 424 (6.3) 
  Antiepileptics (N03), n (%) No 6441 (96.0) 

Yes 100 (1.5) 
  Antipsychotics (N05A), n (%) No 6449 (96.1) 

Yes 92 (1.4) 
  Anxiolytics (N05B), n (%) No 6175 (92.0) 

Yes 366 (5.4) 
     Hypnotics and sedatives (N05C), n 
(%) No 5750 (85.7) 

Yes 791 (11.8) 
 Antidepressants (N06A), n (%) No 5951 (88.7) 

Yes 590 (8.8) 
Consumption any cardiovascular drug, n 
(%) No 3414 (50.8) 

Yes 3130 (46.6) 
 Anticoagulants (B01A), n (%) No 4943 (73.7) 

Yes 1598 (23.8) 
     Antihypertensive Medications (C03, 
C07, C08, C09), n (%) No 3772 (56.2) 

Yes 2772 (41.3) 
 Statins (C10AA), n (%) No 6010 (89.5) 

Yes 534 (8.0) 
Missing medication data, n (%) 170 (2.5) 
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Results from the multivariable logistic regression models show that participants 
consuming psychotropic-, neurological-, and/or anticholinergic FRIDs (pnaFRIDs) 
had increased likelihood of reporting loneliness feelings compared to those with no 
pnaFRID consumption. The odds for loneliness were comparable between those 
with and without cardiovascular drug consumption and between those with and 
without polypharmacy. As for social isolation, the odds were similar between those 
with and without reported pnaFRIDs, cardiovascular drugs, and polypharmacy 
consumption (Table 14).  
Table 14. Results from the multivariable logistic regression models with polypharmacy, psychotropic-, 
neurological-, and/or anticholinergic FRIDs (pnaFRIDs), and cardiovascular drug consumption as the 
exposure variables of interest and reporting social isolation and loneliness as the outcome variables. 
Covariates are listed in Table 6. 

 Loneliness Social Isolation 
 OR CI 95 % p-value OR CI 95 % p-value 

Polypharmacy (reference is 
no polypharmacy) 1.08 0.93-1.25 0.34 1.17 0.99-1.38 0.073 

pnaFRIDs consumption 
(reference is no pnaFRID 
consumption) 

2.00 1.75-2.29 <0.001 1.10 0.95-1.28 0.20 

Cardiovascular drugs 
(reference is no 
cardiovascular drug 
consumption) 

0.97 0.84-1.13 0.71 0.96 0.81-1.14 0.63 

 

The results were similar in sensitivity analyses with an alternative cut-off level for 
loneliness and in models where MADRS score was also incorporated as a covariate 
(Paper IV, Appendix Table 2a and 2b).  
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Discussion 

Summary of main findings and interpretation of results 

Prevalence and incidence of social isolation and loneliness 
In Paper I, findings suggest that most of the participants in the GÅS study had 
experienced some feelings of loneliness in the past three to five years prior to their 
first study visit, although for most subjects this feeling was infrequent/occasional. 
A smaller proportion of participants reported recurrent longer periods (10%) or 
constant feelings of loneliness (3%) and 6% were classified as objectively socially 
isolated with the SCB definition (103). Of those who were socially isolated, a 
majority reported feelings of loneliness (80%), and nearly a third (32%) experienced 
recurrent longer periods or constant feelings of loneliness (Paper I, Appendix Table 
8). In Paper III, incidence rates for occurrence of social isolation (ELSA definition, 
104-106) were estimated to 2.2 per 100 person-years, and for occurrence of
loneliness feelings to 4.1 per 100 person-years.

Depending on definitions, instruments, temporality, societal factors and cultural 
contexts, prevalence and incidence estimates for loneliness and social isolation 
show substantial heterogeneity across studies, even within similar geographical 
regions and subgroups analyzed (135). Due to the limitations of loneliness and 
social isolation measurements (see Internal validity), prevalence and incidence 
estimates from individual studies should be seen as indicative and interpreted with 
caution (135). As illustrated in this thesis, in Paper II, III, and IV, the study designs 
and research questions differed from Paper I, and slightly different social isolation 
and loneliness measures and cut-off levels were therefore applied in the primary- 
and sensitivity analyses to be suitable for the separate studies. As expected, 
estimates for social isolation and loneliness in Paper II, III, and IV varied somewhat 
from those reported in Paper I, but were still overall in line with estimates from 
previous research on comparable populations using similar measurements (7, 103, 
135, 136).  

In Paper II, those with social isolation and/or recurrent/constant loneliness were less 
likely to attend the 6-year re-examination and in Paper III, a majority (55%) of those 
who reported incident social isolation did not attend another study-visit. The 
relatively long time intervals between study visits and higher prevalence of 
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morbidity among those with social isolation and recurrent/constant loneliness may 
explain the relatively high attrition rate observed in this group. It should be noted 
that it was not an aim of this thesis to examine the potential reversibility of social 
isolation nor loneliness among older adults. Based on the attrition rates observed in 
GÅS among those socially isolated, future studies with shorter time intervals 
between assessments (e.g., annual surveys) may be considered to examine social 
isolation and loneliness stability and factors associated with reversibility of these 
conditions. 

When comparing wave cohorts (e.g., participants recruited in 2001-2004 compared 
with participants recruited in 2012-2016), there were no substantial changes in the 
prevalence of social isolation nor loneliness (Paper I, Appendix table 2b). This 
indicates that prevalences of social isolation and loneliness have been relatively 
stable since 2001 among older adults in Skåne county, at least before the year 2020. 
There were concern raised during the COVID-19 pandemic that loneliness and 
social isolation among older adults would increase and even persist for a long time 
after the pandemic, but available data indicates that levels of social isolation and 
loneliness have largely reverted to pre-pandemic levels (137). The sampling in the 
GÅS study was largely halted during the pandemic, due to concern for the 
participants’ safety and imposed restrictions by the Swedish government. The halted 
sampling hinders interpretation of eventual intra-pandemic effects regarding 
prevalence and incidence of social isolation and loneliness for the GÅS participants. 
Sampling in the GÅS study is ongoing concerning post-pandemic estimates of social 
isolation and loneliness, but these data were not yet available at the time of writing 
this thesis.  

Associations of social isolation and loneliness with mental and somatic 
symptoms  
In Paper I, loneliness feelings were associated with an increase in the number of 
reported mental and somatic symptoms. This association was seen for all seven 
investigated domains of symptoms (depressive, cardiopulmonary, tension, 
musculoskeletal, gastrointestinal-urinary tract, head-related, and metabolic 
symptoms). Associations of loneliness with depressive symptoms have been 
reported previously in several studies (7, 57, 61-63, 138). Findings from Paper I 
adds evidence that loneliness is also associated with symptoms often traditionally 
categorized as “somatic”. There are several plausible mechanisms for the 
associations of loneliness and symptoms. Loneliness have been associated with 
increased risk of developing several mental and somatic conditions, including 
depression and cardiovascular diseases (3, 47-49), which in turn comes with 
disease-associated symptomatology. Underlying biological and psychological 
mechanisms for these associations remain mostly unclear, but dysregulation of 
inflammation- and neuroendocrine systems as well as adverse effects on health-
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related behaviors have been suggested (48, 139). In the other direction, chronic 
diseases have been associated with increased risk of loneliness and social isolation 
(50, 140, 141). Mechanisms for these associations may be disease-associated 
disability and impaired mobility, possibly limiting social interactions (142). Thus, 
associations of loneliness with symptoms are likely bi-directional, with complex 
underlying mechanisms, yet the cross-sectional design of Paper I precludes any 
conclusions of direction of the associations and mechanisms.  

Social isolation was only statistically significantly associated with symptoms in 
statistical models without loneliness. Hypothetically, loneliness may be a mediator 
for the association of social isolation with symptoms (Figure 6), which is supported 
by longitudinal data of depressive symptoms (143). Whether this hypothesis holds 
for all symptoms, including somatic-related symptoms, remains to be investigated 
in longitudinal settings.  
Figure 6. DAG illustrating a possible pathway for the associations of social isolation, loneliness, disease, 
and symptoms. 

The categorization of symptoms into seven domains was based on the original paper 
for the symptom scale used ad modum Tibblin et al. (108). Importantly, these 
domains of symptoms have not been established as diagnostic nor indicative for any 
specific syndrome nor disease and should thus, from a clinical perspective, be 
viewed with caution. Furthermore, the traditional description of symptoms as 
“mental” or “somatic” should also be problematized. Both biological and 
psychological factors are related to mental and somatic disorders (144). Symptoms 
often categorized as “somatic” (e.g., cardiopulmonary symptoms such as chest pain) 
are common among patients with psychiatric conditions (145), and vice versa, 
symptoms often deemed as “mental/psychiatric” (e.g., depressive symptoms) are 
common among patients with somatic conditions (146). Due to this, symptoms 
associated with loneliness and/or social isolation are by some researchers instead 
described as “psychosomatic” (147), thereby avoiding the oversimplified dichotomy 
of “somatic” and “mental” symptoms.  

Lastly, it is important to note that Paper I only examines presence of symptoms 
experienced for at least the past three months. No analysis concerning symptom 
severity nor different duration times of symptoms was carried out. Further study 
investigating associations with symptom severity and duration (both short- and long 
term) may add granularity and nuances to the associations identified between 
loneliness, social isolation, and subjective health. 
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Associations of social isolation and loneliness with sleep disturbances 
In Paper II, participants classified as socially isolated and/or reporting loneliness 
feelings at baseline had increased risk of reporting sleep disturbances six years later. 
These longitudinal findings are in line with the cross-sectional results from Paper I, 
where sleep disturbance was one of the symptoms investigated as well. Paper II adds 
granularity to the association of social isolation, loneliness, and sleep symptoms, 
since eight different sleep symptoms were examined, and not just the unspecific 
symptom “sleep disturbance”, as was the case in Paper I.  

Previous research have presented somewhat inconclusive findings regarding 
associations of social isolation and/or loneliness with sleep. Loneliness has in some 
studies been associated with certain aspects of sleep disturbances (poor sleep 
quality, poor sleep satisfaction) (148, 149), while others found no statistically 
significant associations of sleep quality and loneliness (150). Similar findings have 
been reported for social isolation, that is, in some studies a statistically significant 
association between sleep and social isolation was identified (150), while others did 
not (148). These discrepancies may have several explanations. For example, the 
limited sample size (n=400-640 participants) in some previous studies (148, 150) 
may limit the statistical power of their analyses and thereby their ability to detect 
statistically significant differences. Furthermore, meta-analyses, that combines data 
from several studies, have been difficult to conduct due to lack of longitudinal 
studies and substantial heterogeneity between studies in terms of follow-up length, 
confounding adjustments, populations studied, and different measures/instruments 
used (69). A systematic review published in 2023 concludes that social isolation and 
loneliness may be associated with poor sleep quality among older adults, but the 
data included in the meta-analyses was predominately cross-sectional and the 
authors were unable to analyze social isolation and loneliness separately due to lack 
of studies (151). Paper II, with its’ longitudinal design, relatively large sample size, 
and individual estimates for social isolation and loneliness, may thus contribute to 
the growing literature of longitudinal associations between loneliness, social 
isolation, and sleep among older adults.  

In Paper II, only associations of social isolation and/or loneliness at baseline with 
reporting sleep disturbance at the re-examination were analyzed, as prespecified in 
the analysis plan for that project. Another interesting analysis for future studies 
would be if changing social isolation/loneliness status (e.g., going from ‘not lonely’ 
to ‘lonely’ compared with ‘stable/chronic loneliness’) (43, 44) is associated with 
risk of sleep disturbances. Such analyses could provide insights into the relative 
importance of ‘new/incident’ loneliness/social isolation as compared with 
‘stable/chronic’ loneliness/social isolation (44).  

Gender differences concerning associations of social isolation and loneliness with 
sleep disturbances were not examined specifically in this project. However, a 
previous study on a similar cohort as GÅS (SNAC-B) found that insomnia (a type 
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of sleep disturbance) was associated with low Quality of Life (QoL) among men but 
not among women (152). Thus, since there may be differences in terms of how men 
and women experience sleep disturbances, future studies may consider stratifying 
analyses of associations between social isolation and loneliness with sleep 
disturbances by gender.  

Associations of medications with social isolation and loneliness 
In Paper III, longitudinal associations of incident polypharmacy with incident 
occurrence of social isolation and loneliness were identified. There are several 
plausible mechanisms through which medications may be associated with social 
isolation and loneliness. Chronic diseases, such as diabetes or cardiovascular 
diseases, often require multiple medications to effectively prevent secondary 
complications and alleviate disease-associated symptoms (153). Previous research 
has demonstrated links between diseases and loneliness and social isolation (140, 
141). Thus, diseases may confound the association identified with polypharmacy 
(confounding by indication) (154). Chronic diseases at baseline were included in 
the models to reduce this type of confounding. However, we did not account for 
disease-specific severity in our models, and it is possible that those with more severe 
disease subsequently required more medications, and had increased risk of social 
isolation and loneliness (confounding by indication severity) (154). Reverse 
causation (155) (i.e., loneliness/social isolation increases the risk of having 
polypharmacy) is also possible, although longitudinal population-based studies 
analyzing the reverse association are to my knowledge currently lacking. Further 
longitudinal studies that include measures of disease severity and examines bi-
directional associations are thus warranted. 

There could also be mechanisms related to the medications themselves. For 
example, taking multiple medications increases the risk of side-effects from 
medications (85). The specific side-effects one individual experiences depends on 
many factors (156), one being the type of medications that the individual consumes. 
In Paper IV, we found that certain medications associated with increased risk of 
falling (psychotropic-, neurological-, and/or anticholinergic FRIDs, [pnaFRIDs]) 
were associated with increased risk of reporting feelings of loneliness. Side-effects 
of pnaFRIDs among older adults, besides increasing fall-risk and fear of falling 
(157), may include sedation and cognitive impairment (158). These side-effects may 
hypothetically affect older adults’ social engagement, and thus increase the 
probability of reporting loneliness. However, we did not observe an increase in 
social isolation among participants reporting pnaFRIDs consumption, which 
somewhat contradicts the hypothesis that pnaFRIDs affects social engagement in a 
substantial manner. Yet, these findings are in line with previous research having 
qualitatively (159) and quantitively (160) assessed individuals experiencing side-
effects, that found that seeking more social support (e.g., contacting friends and 
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relatives) is a common coping strategy when experiencing side-effects from 
medications (159, 160). Actively seeking more social support could thus possibly 
mitigate the association of social isolation and pnaFRIDs. Further qualitative in-
depth interview studies may aid in discerning mechanisms for the association of 
pnaFRIDs and loneliness.  

The findings in Paper III and IV regarding associations of polypharmacy with social 
isolation and loneliness may at first glance be interpreted as conflicting, since 
statistically significant associations between polypharmacy, loneliness, and social 
isolation were identified in Paper III, while no statistically significant associations 
with polypharmacy were detected in Paper IV. There are several probable 
explanations for these discrepancies. For example, the study design of Paper III and 
IV were different. In Paper III, longitudinal associations of incident use of 
polypharmacy with incident occurrence of loneliness and social isolation were 
examined, while in Paper IV, cross-sectional (baseline) associations were analyzed. 
Previous research indicate that incident use of polypharmacy differs from prevalent 
use, where those with incident use of polypharmacy are more often transiently 
exposed to polypharmacy, while those with prevalent use are more often chronically 
exposed (161). However, in our sample, very few participants (n=65) reverted to 
‘non-polypharmacy’ in a subsequent visit after having reported incident use of 
polypharmacy in a previous visit. Since polypharmacy, and especially chronic 
polypharmacy, increases with age (161), the relatively long intervals (3 to 6 years) 
between the visits may explain the low reversion rate observed.  

Another possibility is that the cross-sectional baseline data has prevalent use 
survivor bias (97). We did not consider the length of polypharmacy use at baseline, 
and it is possible that the prevalent polypharmacy users at baseline are “survivors” 
of polypharmacy while those who have experienced negative effects of 
polypharmacy (including potential negative psychosocial effects) are less 
represented, inducing selection bias in the baseline data (97). Why, then, were cross-
sectional baseline comparisons conducted in Paper IV? The key reason lies in 
sample size. A major trade-off in longitudinal analyses using an 'incident use' design 
for exposures and outcomes is the exclusion of individuals who already have the 
exposure and/or outcome at baseline. When both are common at baseline, this 
exclusion significantly reduces the sample size. In Paper III, the precision of the 
association estimates (odds ratios) for incident use of polypharmacy with incident 
social isolation and loneliness is therefore limited, reflected by the relatively wide 
95% confidence intervals. Furthermore, due to the relatively small sample size in 
Paper III, we could not conduct longitudinal ‘incident use’-analyses concerning 
more specific medication groups. An attempt was therefore made in Paper IV, using 
cross-sectional baseline data, to disentangle if pnaFRIDs and/or cardiovascular 
drugs were associated with social isolation and loneliness.   

Another explanation for the discrepancies concerning polypharmacy in Paper III 
and IV could be the inclusion of polypharmacy, pnaFRIDs, and cardiovascular 
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drugs simultaneously in the statistical models in Paper IV. As for loneliness, one 
possibility may be that pnaFRIDs is a mediator of the association of polypharmacy 
with loneliness. In addition, since participants may consume pnaFRIDs and 
cardiovascular drugs simultaneously, multicollinearity (i.e., high correlation 
between factors) may also be present (162). Multicollinearity can induce biased 
standard errors, which in turn can result in unreliable p-values for evaluating the 
statistical significance of associations (162). In Paper IV, robust standard errors 
were implemented to mitigate this issue (163). 

Previous studies having investigated associations of polypharmacy with social 
isolation and loneliness are somewhat inconclusive, with some studies indicating an 
association (71-73, 75, 77), while others did not detect any statistically significant 
associations (74, 76). Differences in study designs, populations investigated, 
measures of loneliness, social isolation, and polypharmacy, confounding 
adjustments, as well as analytical approaches (e.g., incident use or prevalent use), 
may partly explain the discrepancies in results between the different studies. In 
comparison, studies having examined associations of pnaFRIDs and loneliness are 
more consistently indicating a positive association (71-73, 76), and longitudinal 
research suggests that the association between psychotropic FRIDs and loneliness 
may be bi-directional (164). Longitudinal studies examining associations of FRIDs 
and social isolation and the direction of such associations are to my knowledge 
currently lacking, and may thus be considered for future research.  

We included participants recruited from 2001 to 2021 in our analyses. The 
medication prescription pattern for older adults in Sweden has changed during this 
time-period, where polypharmacy (≥5 medications), and especially excessive 
polypharmacy (≥10 medications), has increased, while the use of pnaFRIDs has 
slightly decreased (165). Given the changes in medication prescription patterns, 
wave cohort effects concerning associations of medications with social isolation and 
loneliness are possible. We examined this by stratifying the analyses by wave 
cohorts in Paper III and IV, and the results were overall consistent across the wave 
cohorts, contradicting substantial wave cohort effects of these associations in our 
sample.  

Methodological considerations 
Important methodological considerations in practically all disciplines of research 
are those of validity and reliability. Internal validity may be defined as the extent to 
which a study, experiment, instrument, or test measures/examines what it was meant 
to measure (166). Internal validity may in turn be sub-divided into different types, 
such as test-specific validity, including construct-, content-, face-, criterion-, and 
predictive validity (167, 168), but may also refer to concepts related to causal 
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inference, such as confounding (169). External validity usually refers to the 
generalizability of the research findings to other settings, populations, and times 
(170). In comparison, reliability commonly refers to the stability or consistency of 
a certain measurement/test over time and conditions (166).  

Internal validity 

Misclassification and concordance between different measurement 
tools/definitions 
It is challenging to determine if study subjects have been correctly classified as 
‘lonely’ or ‘socially isolated’ in a study. For example, since loneliness is by most 
definitions considered a subjective experience and may be associated with a 
negative stigma and adverse connotations, underreporting feelings of loneliness is a 
possibility (171). In GÅS, loneliness is measured with single-item questions. Single-
item loneliness assessments have by some researchers been criticized for being 
unidimensional and possibly oversimplifying the concept of loneliness (172). 
Nevertheless, single-item loneliness assessments have similar reliability as multi-
item assessments (173), are easy to use in research- and clinical settings (e.g., time 
efficient), and often quite straightforward for the participants to understand (172).  

One way often utilized to examine the classification agreement of loneliness 
instruments is to test the concordance/agreement of two or more different 
measurement tools that aim at assessing loneliness. A common agreement 
assessment in loneliness research is to test the concordance of single-item questions 
with multi-item loneliness scales in a sample (174, 175). The concordance between 
single-item and multi-item loneliness measures is often very high (173, 175). This 
is not surprising, since many multi-item loneliness scales (e.g., the UCLA 
Loneliness Scale (99), the de Jong Gierveld Loneliness Scale (100)) were originally 
developed and validated with single-item measurement tools as the reference 
assessment (99, 100). Since we do not have multi-item loneliness scales available, 
concordance testing between such scales and single-item measures is not possible 
in our sample. However, we did compare the two single-item loneliness questions 
used in the different papers in this thesis. The concordance regarding loneliness 
classification between the two questions was 87-90% in the GÅS sample.  

As for social isolation, the concordance between the two different 
measures/definitions used in Paper I-II versus Paper III-IV was 76%. The 
discordance (24%) for the different social isolation measures/definitions was 
expected and primarily due to more subjects being classified as ‘socially isolated’ 
with the measure used in Paper III and IV, as compared to the stricter measure used 
in Paper I and II. In Paper III and IV, we aimed at using a more lenient social 
isolation classification that is more established in the international research 
community (6, 44, 106). Thus, the definition and scale used in Paper III and IV 
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resulted in higher social isolation prevalences (22%) as compared to Paper I and II 
(4-6%), although the prevalences in Paper III and IV are comparable to previous 
studies applying the same instrument (6, 106) and other multi-item social isolation 
instruments (e.g., the Lubben Social Network scale) (39).  

Medication exposures in a study can be assessed in different ways, for example by 
research staff (e.g., the study physician as in the GÅS study), or with data from 
prescription registries. There are benefits and drawbacks with both methods to 
measure medication exposures. The physician-based medication assessment in GÅS 
allows inclusion of non-prescribed medications, including OTCs, herbal 
medications, and supplements, while the prescription registries only include 
prescribed medications. The prescribed medication registry applicable to our studies 
would be the Swedish Prescribed Drug Register (SPDR) (176). However, the SPDR 
started in 2005 (176), meaning that we lack prescription register data for participants 
recruited before that date. In our studies, roughly 50% of the participants were 
recruited and had their baseline visit (Wave 1) before 2005. Because of this, we 
chose the physician-based documentation as the medication assessment for our 
studies.  

Causality and confounding  
All studies involved in this thesis are observational, which means that exposure 
status is not randomly assigned to the participants, and confounding is therefore 
possible (169). In comparison, in randomized controlled trials (RCTs), the 
participants are randomly assigned to their exposure status (e.g., no treatment or 
treatment). Thus, in RCTs, there should be no variable (measured or un-measured) 
that non-randomly affects the exposure status, which mitigates the issue with 
confounding. However, RCTs are not suited for all research questions (e.g., due to 
ethical concerns). In addition, participants included in RCTs are often rigorously 
selected, and the strict study protocols do not necessarily reflect real-life clinical 
practice, which raises concern about the generalizability of findings from RCTs 
(177).  

The strengths of observational studies are their potential generalizability (“real-
world evidence”) and possibility to investigate a wider range of exposures (e.g., 
smoking, health behaviours) and outcomes (e.g., long-term outcomes) not suited for 
RCTs (178). Yet, as said, exposure status is in observational research typically not 
assigned at random, and confounding is therefore possible (169). Some confounding 
factors may be well-known and measured in a study. In these cases, statistical 
methods can be applied in efforts to reduce confounding (e.g., matching, 
stratification, multivariable regression) and thereby better isolate the effect of the 
exposure on the outcome (169). For this thesis, directed acyclic graphs (DAGs) were 
utilized to illustrate the structure of possible confounding factors in the separate 
papers (127, 128, 169). In all four papers, we incorporated various socio-economic 
and health-related factors in our models in efforts to minimize confounding. The 
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DAGs were based on our clinical and scientific knowledge, but the selection of 
covariates for the statistical models is nonetheless a subjective choice. Also, since 
there may still be unknown and/or unmeasured factors that influences both 
exposures and outcomes in our studies (i.e., unmeasured confounding), causal 
relationships are difficult to determine. In addition, reverse causation may also be 
present (155). Thus, all correlations described in this thesis should be interpreted as 
associations.  
Figure 7. DAG illustrating a variable (C), which potentially confounds the association of the exposure (E) 
on the outcome (O) (169).  

Attrition 
Attrition refers to the loss of study subjects over the course of a research project 
(179). In longitudinal studies, attrition can have several reasons, for example 
participant relocation, loss of interest for the study, and health conditions that hinder 
further participation (179). Attrition may affect longitudinal studies in different 
ways. For example, with fewer participants remaining in a study, the sample size 
decreases. Secondly, if the remaining participants do not adequately represent the 
initial target population, the generalizability of the results are limited (180). In GÅS, 
some measures were implemented aiming at reducing attrition, including offering 
home-visits and telephone interviews for participants unable to come to the study 
centers. Whether such measures decrease attrition in a substantial manner is 
debatable, and the evidence supporting retention measures is limited in general 
(181). The participation rate at the follow-up visits among eligible individuals in 
GÅS was 65 to 81%, which is comparable to other longitudinal studies on older 
adults (181). In Paper II, an attrition analysis showed that non-participants at re-
examination were older and had a higher prevalence of heart disease, cancer, 
depression, poor cognitive function, sleep disturbances, recurrent periods or 
constant feelings of loneliness, and social isolation at baseline compared to 
participants. This implies that the GÅS participants at the follow-up visits were 
overall younger and healthier at baseline than the non-participants, indicating that 
the findings may not be fully transferable to the whole GÅS cohort at baseline nor 
to the general population of older adults (see External validity).  
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External validity 

Generalizability  
In our sample, older adults (≥60 years) from five municipalities in the county of 
Skåne in southern Sweden were invited. The municipalities (Eslöv, Hässleholm, 
Malmö, Osby, and Ystad) were selected to represent both rural and urban parts of 
Skåne county. The subjects were, within the prespecified age groups and 
municipality borders, selected at random for invitation via letter using information 
from the Swedish National Population Register, a register with adequate coverage 
of the total population (182). Yet, despite efforts to create a representative study 
sample of older adults living in Skåne at the invitation stage, those who accept 
participation in epidemiological studies are generally healthier, have lower 
prevalence of frailty, cognitive impairment and disability, and have higher 
education levels and financial status compared to non-participants (183, 184). In 
addition, participation rates in epidemiological studies are steadily declining (183-
185), which poses a significant threat to the external validity of survey-based 
research. In GÅS, participation rates have been relatively steady from 2001-2022, 
ranging from 60 to 70%. The relatively high participation rate in GÅS may at least 
partly be explained by factors related to social capital: older adults in Skåne have a 
relatively high trust in the healthcare system and are more likely to participate in 
surveys compared to younger adults (185, 186).  

Social isolation is a concept which by some definitions and researchers not only 
describes individuals who are living alone and having infrequent contact with 
friends and family (i.e., ‘inner circle/micro level isolation’), but also includes those 
who are disconnected from the wider society and have low social- and civic 
participation and engagement (i.e., ‘macro level isolation’) (187). There is a 
correlation between micro- and macro level social isolation: those who live alone 
and have infrequent contact with friends and family are more likely to have low 
social- and civic participation (187). Thus, since individuals with social isolation 
tend to have lower social participation, it is likely that those with social isolation are 
under-represented in the GÅS sample (187). This is also supported by the findings 
in Paper II, where those with social isolation at baseline were less likely to 
participate at the re-examination.   

Southern Sweden is a region with high socio-economic standard and well-
functioning healthcare from a global perspective. Thus, the GÅS participants are 
likely comparable to relatively healthy, non-frail, socially engaged older adults 
living in countries with similar living- and societal conditions, such as other Nordic 
countries. However, the findings may not be transferable to older adults with severe 
social isolation, frailty, cognitive impairment and/or disability, nor to older adults 
living in middle- and lower income countries.   
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Wave cohort effects 
Older adults were recruited in four different waves in our studies. Those aged 60 
years in 2001 may differ from 60-year-olds recruited in 2021, for example in terms 
of health behaviors (e.g., smoking habits, physical activity) (119, 188, 189), 
cognition (190, 191), disease panorama (192), and medical treatment (165, 193). 
We investigated prevalence of social isolation and loneliness by stratifying by 
recruitment wave but found no profound differences between the waves. Similarly, 
we found no apparent differences in the results in Paper III and IV when stratifying 
by wave cohort.  

Reliability  
In longitudinal studies involving repeated examinations of subjects, reliability is an 
important aspect. Reliability may be defined as the consistency of a measurement 
or test, and relates to the agreement and correlation between measurements (166, 
194). Since loneliness is often described as a potentially fluctuating experience (40), 
absolute consistency between measurements (e.g., test-retest evaluations) is not 
expected. However, single-item loneliness assessments have been shown to have 
acceptable reliability (173), with test-retest correlations comparable to multi-item 
loneliness assessments (173).  

Other methodological considerations 

Lack of community- and multilevel analyses  
A limitation of our studies is that we primarily examined individual-level factors in 
our analyses of social isolation and loneliness. Community-, cognitive-, and other 
multilevel factors (e.g., factors related to social capital such as social- and civic 
participation and trust) may also play an important role, for example concerning the 
probability of psychotropic medication use (195, 196). Further longitudinal studies 
examining the role of different aspects of social capital concerning associations of 
symptoms and medications with loneliness and social isolation may be considered 
for future research.  

Lack of medication adherence data 
We did not have data on medication adherence in our sample. Low social 
participation (197) and low social support (198) have been associated with low 
adherence to medical treatment. Hypothetically, if medications would increase the 
likelihood of feeling lonely and/or being socially isolated, low adherence to these 
medications could possibly underestimate these associations.  
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Clinical implications and future directions 
Findings from this thesis indicate that loneliness is relatively prevalent among older 
adults living in southern Sweden. Social isolation and loneliness have been linked 
with several health issues, including increased risk of depression, cardiovascular 
diseases, cognitive impairment, and mortality (3, 47-49). Evaluating prevalence of 
loneliness and social isolation among older adults and those at risk of these 
conditions is of importance to adequately understand how common these conditions 
are and to estimate the necessity of further research.  

There are several challenges that needs to be addressed in the future. The research 
field still lacks an established standard definition for classifying social isolation and 
loneliness (11-13). This negatively affects the reproducibility and generalizability 
of research findings, and produces substantial heterogeneity between studies, 
limiting the possibility for systematic synthesis of data from different cohorts (11). 
Thus, determining standardized definitions of social isolation and loneliness may 
increase the research field’s trustworthiness and legitimacy (199). Inspiration for 
standardization may be drawn from examples in clinical medicine, in which 
international expert panels establishes consensus definitions for clinical conditions 
(200). However, it would be challenging to standardize definitions across all 
disciplines involved in loneliness/social isolation research, but as a start I would 
suggest for future directions that consensus guidelines for definitions are developed 
for use in medical research.   

The findings from our studies indicate that social isolation and loneliness are 
associated with increased reporting of a multitude of symptoms, including sleep 
disturbances, depressive symptoms, cardiopulmonary symptoms, and gastro-
intestinal symptoms. A high symptom burden among older adults has been 
associated with deteriorating QoL (201) and the reported symptoms are common 
reasons for seeking healthcare among older patients (202). However, previous 
studies investigating links between social isolation and loneliness with healthcare 
consumption have shown mixed findings (45): lonely and/or socially isolated older 
adults tend to have increased risk of emergency department visits, hospital 
readmissions and longer hospital stays (55-57), but have also been found to utilize 
preventive healthcare (e.g., visits to general practitioners, dentists, vaccinations, 
cancer-screening programs) less frequently (58-60). Further longitudinal studies are 
warranted to clarify the direction of associations of social isolation and loneliness 
with symptoms, the role of these associations concerning healthcare consumption 
and the type/quality of care. Qualitative studies, such as individual interviews or 
discussion groups (focus groups), may also aid in clarifying if/how contexts and 
behaviors are related to symptoms among those who are lonely and/or socially 
isolated (203), and disentangling important themes (e.g., symptom interpretation, 
coping, interaction with healthcare, patient involvement) and aspects regarding 
seeking and receiving healthcare in this group (203-205).  
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Our studies indicate associations of medications with social isolation and loneliness. 
Further longitudinal studies, preferably with experimental/interventional designs, 
are warranted to elucidate mechanisms, direction of associations, and potential 
reversibility of these conditions. For example, clinical trials examining the effect of 
deprescribing certain medications (e.g., pnaFRIDs) regarding loneliness feelings 
and social isolation could be of value. Again, qualitative analyses, for example via 
individual interviews and/or discussion groups, may play an important role as well, 
for example by providing deeper insights into relevant themes (e.g., medication 
beliefs, body awareness, symptom interpretation) and coping strategies experienced 
by older adults who feel lonely and consume multiple medications (159).  

Another important topic for further studies is existential loneliness and associations 
with health. In medical research, scientists have examined existential loneliness in 
primarily palliative/nursing home/end-of-life scenarios (28). Research examining 
predisposing factors and the role of existential loneliness in relation to health in 
long-term, non-palliative settings are lacking (26, 206). Given the conception by 
many researchers that existential loneliness is a more profound experience 
compared to emotional loneliness and social isolation (26, 28), further quantitative 
and qualitative research on representative samples drawn from the general 
population of older adults are warranted (26, 206).  

In our studies, a small group of those classified as socially isolated reported no 
feelings of loneliness (n=59, corresponding to 20% of those classified as socially 
isolated, see Paper I, Appendix Table 8). This group may represent individuals who 
are objectively alone but not feeling lonely, commonly referred to as ‘solitude’ (24, 
25). Previous research investigating associations of solitude with health among 
older adults have presented mixed findings (207), and further studies examining 
associations of solitude with subjective health (e.g., life satisfaction, symptom 
experience) in general population cohorts have been suggested (207).   
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Conclusions 

Loneliness is relatively common among older adults, with a majority experiencing 
some degree of loneliness feelings. Loneliness and social isolation are associated 
with increased risk of reporting mental and somatic symptoms, including sleep 
disturbances, depressive symptoms, and cardiopulmonary symptoms. Incident use 
of polypharmacy is associated with increased risk of incident occurrence of social 
isolation and loneliness. Furthermore, certain medications with fall-risk-increasing 
properties (e.g., psychotropics, neurological drugs, anticholinergics) are associated 
with increased risk of feeling lonely. In the future, establishing standardized 
definitions for social isolation and loneliness are recommended. In addition, further 
studies with longitudinal, qualitative, and interventional designs examining 
mechanisms, direction of associations, and reversibility of social isolation and 
loneliness among older adults and their associated factors are suggested.    
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Appendix 

Appendix Figure 1. The questions used to assess loneliness in the GÅS questionnaires are listed here. 
The question 75 was slightly modified from the recruitment wave 2 and onwards concerning the number 
of past years (5 years was changed to 3 years).  
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Appendix Figure 2. The questions used to assess social isolation in the GÅS questionnaires are listed. 
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Appendix Figure 3. The symptom assessment used in Paper I was an adapted version of the 
Gothenburg Quality of Life instrument ad modum Tibblin and colleagues (107, 108). The version used in 
the questionnaires in the Good Aging in Skåne study (GÅS) is available here. The 30 symptoms listed in 
the original scale by Tibblin et al (107, 108) were included in the symptom scale in Paper I. 
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Appendix Figure 4. Sleep disturbances in Paper II were evaluated via 8 questions about sleep difficulties 
originally from the Comprehensive Assessment and Referral Evaluation Scale (CARE) (111, 112). The 
version used in the questionnaires in the Good Aging in Skåne study (GÅS) is available here.  
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