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PREFACE

My interest for the association between changé®dyweight and physical activity started as
a result of my own experience with years of physacbperformance in ballet. | finished a
bachelor degree as a ballet teacher and perfomhéh involved hard training as well as a
strong focus on bodyweight. Later | continued myaadion studying physiotherapy. |
finished my second bachelor degree, and physiqtlgesanow my occupation. My intension
with this master thesis was to focus on the relegaf the topic in physiotherapy practice.
The challenge of physical health problems assatiatth bodyweight is strongly present in
physiotherapy practice nowadays. Weight problerasrarstly associated with overweight
and obesity rather than underweight in the popatatve study, aged 40-47 years. According
to Statistics of Norway and the World Health Orgation (WHO) the population is
becoming increasingly heavier. Many physiotherapasé involved in the complicated
process of helping patients to establish new aatthier routines in daily living, which again
can be associated with changes in bodyweight. invislp an increasing number of clinics for
health protection have been established, with gtfoous on bodyweight. Many of these
clinics focus on interdisciplinary cooperation beém health professionals, including

physiotherapists.

The main hypothesis in this master thesis has hpedea of a possible association
between bodyweight changes and Health Related QwudélLife (HRQL), and a belief that
physical activity could improve HRQL. According liternational Classification of Function
(ICF) developed by WHO, health promotion involvesuamderstanding of health as an
extended term, involving both organic, functiorsagial and mental aspects in physiotherapy
intervention. A holistic view of the patient refdéosa totality, where the whole is more than
the sum of elements. Body and soul as a wholeeraffan individual elements referred to as
a dualistic view of humanity. A physiotherapy inention involves an interview, the
anamnesis, where patients are asked to descriindné@dth complaints. This can involve

organic causes as well as mental and social expesenvhich can impair patient well-being.

Many people have contributed with help and supghwdugh my process of working

with this master thesis. | will thank my husbandi€iran and my children Mario, Nathaniel



and Millie Linnea for their patient support. As atter of fact the two youngest ones were
born during these 3 years of part time further aetioa. | have had two great supervisors PhD
Jannike @yen and Professor Trond Riise, which tesgpithe long distance have been
available through mail or telephone correspondeAceording to guidelines for use of data
as specified in the following introduction and elgi and well earned, my supervisors have
been listed as co—writers of the article. My pasdratve both contributed with advice,
technical help and support. My father ProfessoldAdervik is an experienced researcher,
and my mother Synngve Karesen has recently fulfiier own master degree in
physiotherapy. Besides, my two younger sistersstijand Jorid have contributed with
linguistic correction. Additionally, many have cabuted with support and encouragement,
as well as babysitting.
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SAMMENDRAG (NORWEGIAN)

Innledning Kroppsvektproblematikk blir ofte foroundet meduedrt helserelatert livskvalitet
(HRQL), mens fysisk aktivitet har vist seg a forle#iRQL. Fa studier har undersgkt
effekten av kroppsvektsvingninger pa HRQL. Var liengar a undersgke effekten av

kroppsvektsvingninger, kroppsvekt, fysisk aktiviogt rayking pa HRQL.

Metode | en tverrsnittsanalyse av Helseundersgkelsendaland (1997-99), ble 9276 menn
0g 10433 kvinner i alderen 40-47 ar inkludert. Vegthgyde ble malt, og informasjon om
kroppsvektendringer, fysisk aktivitet og rayking begistrert ved hjelp av spgrreskjemaer.
Her inngikk ogsé det standardiserte sparreskjeiaedical Outcomes Study MOS kortform-
12 (SF-12). De 12 spgrsmalene ble stratifiserts@nmensatt fysisk- (PCS) og en
sammensatt mental helse score (MCS).

Resultater Resultater fra analysene viste at kroppsvektegdrinadde en markant negativ
effekt pa bade PCS og MCS, med redusert scorerimeeel gkende kroppsvektendringer
(p<0,001). Kroppsmasseindeks hadde ogsa signifé@mimenheng med variasjoner i PCS og
MCS, hvor normalvektige hadde best PCS. De norrkiyehadde overraskende en lavere
gjiennomsnittlig MCS i forhold til deltakerne medylege kroppsvekt. Videre ble det funnet en
signifikant sammenheng mellom redusert PCS og M@ Bwfysisk aktivitet samt rgyking
(p<0,001). Kvinner hadde signifikant bedre PCS kg fysisk aktivitet enn menn, og scoret

i gjennomsnitt 5,0 poengenheter hgyere fra de milrdg mest fysisk aktive individene,

sammenlignet med forskjellen hos menn pa 3,2.

Konklusjoner Vare funn viser at kroppsvektendringer har enltgdeegativ innvirkning pa
fysisk og mental helse. En hgy kroppsvekt er reléiteedusert fysisk helse, men ikke mental
helse. Videre har kvinner i falge var analyse emrstnytteeffekt av gkt fysisk aktivitet enn

menn.



ABSTRACT

Introduction Bodyweight outside the normal range is commongpeamted with reduced
health related quality of life (HRQL), while phyalactivity has shown to improve HRQL.
Few studies have investigated the effect of retabiodyweight changes on HRQL. Our
objective was to investigate the effect of bodyweichanges, bodyweight, physical activity
and smoking on HRQL.

Methods In the community—based Hordaland Health Study 7199), 9276 men and 10433
women aged 40-47 years were included. Weight aigththeas measured and information on
bodyweight changes, physical activity and smokiag wbtained from self-administered
guestionnaires which included the Medical Outco®iesly MOS short form-12 (SF-12). A
Physical (PCS) and a Mental health Composite S¢ES) was derived from these 12

guestions.

ResultsIn multivariate analyses bodyweight changes hsigmificant effect on PCS and
MCS, with reduced scores linearly with increasiogyweight changes (p<0.001).
Bodyweight was significantly associated with vadas in the PCS and MCS. The normal
weight individuals had the highest PCS, while thesprisingly had a slightly lower MCS
compared to the higher bodyweight categories. Sogmt associations were found between
low PCS and MCS, low physical activity and curremoking (p<0.001). Women had a
significantly better effect of physical activity #CS than men with a mean difference of 5.0
score units from the least to the most physicattwa individuals, compared to the men’s

score of 3.2 units.

ConclusionsFindings show that bodyweight changes are sigmiflgaelated to a reduced
physical and mental health, while a high bodyweighielated to reduced physical health but
not mental health. According to analysis women heageeater potential for benefitting from

physical activity than men.
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Abbreviations
BMI = Body Mass Index
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HRQL = Health Related Quality of Life
MCS = Mental health Composite Score
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Physical health Composite Score



1.0 INTRODUCTION

1.1 Presentation of the topics

“Health is a state of complete physical, mental aodial well-being and not merely the
absence of disease or infirmityThe World Health Organization (WHO) 1948).

Health Related Quality of Life (HRQL) is commonlgad as measurement of health, and has
previously been associated with bodyweight isspesied as Body Mass Index (BMI)

(1;2), physical activity (3;4), and smoking (5;Bhere seems to be an association between
physical and mental health and bodyweight; overtteignderweight, weight gain or weight
loss. Many negative health issues in associatiom weight gain, overweight and obesity has
previously been reported (7-9). An ongoing ovenliegpidemic (7;8) has in the resent years
led to escalated focus on initiating weight los®agexposed individuals. Since bodyweight
is commonly expected to increase with increasireg(d9), middle aged adults might be in a
target group as exposed individuals. However, d¢ettion between bodyweight changes, due

to bodyweight gain or bodyweight loss, and HRQLlass commonly researched (11;12).

There are individual differences in the understagdif physical activity, but one
definition is commonly usedPhysical activity is defined aany bodily movement produced

by skeletal muscle that result in energy expendih@yond resting expenditife3).

1.2 Aims

The aim of this study was to investigate HRQL ilatien to bodyweight changes, including
weight loss, weight gain and weight maintenanceyelbas gender differences. A further aim
was to study the association of BMI, physical attiand smoking on HRQL. The
hypotheses that were tested in this study werebtb@yweight changes can impair HRQL,
and that physical activity can improve HRQL.



2.0 PREVIOUS RESEARCH

2.1 Health Related Quality of Life and bodyweight

The average bodyweight in the Norwegian populatias increased during the recent
decades, while the daily physical activity leves lnecreased (8;9). WHO states that
overweight is one of the most serious public heaifttblems worldwide (7). Overweight
commonly leads to health impairment, like impaipégsical functioning as a result of
increased strain on joints (14-16). Individualshnathigh bodyweight tend to report bodily
pain to a greater extent than normal weighted @)7Mhich can be improved by bodyweight
loss (19) and increased physical activity (20)gi®atization and discrimination of the
overweight can impair mental well-being (14;21;22pme even consider overweight
individuals to be less effective than those witihnmal bodyweight (23). As a result, social
pressure might initiate weight loss attempts (Rtably, underweight can also impair
HRQL, and there is an association between undehwaigd increased mortality and disease
(2). However, overweight and obesity is more comiyoonsidered a health threat among
middle aged adults than underweight, as a highaygstion of adults tend to gain rather than
lose weight over time (2;15-17;21;24). Decreasotgltenergy expenditure due to changes in
resting metabolic rate and activity energy expemdits commonly seen inversely related to

increasing age (10).

2.2 Bodyweight changes

Few studies regarding the effect of bodyweight gearon HRQL have previously been
published (2;11;12). Some have investigated thecetif sole factors bodyweight loss or gain
on HRQL (18;19;23). Vitality and general physicablth has been associated with weight
loss (2;18;23). In fact even a small amount of welgss has been shown to improve HRQL
(22). Simply attempts to lose weight might have@punced positive effect on general
health and vitality in obese individuals (26), witbalth benefits occurring after loss of only
one unit in BMI (27). Even in extremely obese induals, a bodyweight loss of 5-10% has

previously been reported to be beneficial to headtivell as HRQL (19;28). However,
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unrealistic expectations with a weight loss of mibian the recommended 5-15%, is
commonly associated with bodyweight gain followbwgyweight loss and further
bodyweight changes (16). A short term weight Igsguite easily achieved, but many struggle
with bodyweight maintenance (16;29;30). Accordiadishman (1), one third of the
individuals who lose weight regain the weight witl3-5 years. Previous unsuccessful
attempts to lose weight are associated with furtheght gain (11;15), and consequently
bodyweight changes in a long term perspective. dibeg, establishing lifestyle changes
which include adjusted diet in combination withrie&sed physical activity are commonly
recommended in order to lose weight and to mairtterobtained weight (14;16;29-38).
Additionally, changes in diet and physical activiiigve previously been associated with
bodyweight loss, gain and maintenance (25). Heljmfhealth professionals can be beneficial
in order to establish lifestyle changes and mainganealthy bodyweight (25;39).

2.3 Physical activity

The relation between physical activity, HRQL andiyaweight has frequently been
investigated (1;4;13;40-42). Rates of depressidomer among adults who are even modestly
physically active compared to more sedentary adli)tsAs an extended term, physical
activity includes the total use of energy duringgg, including work related in some
occupations, housework, transportation from ona toveanother or leisure time scheduled
exercise (40), summarized as a less sedentartyléess a result of daily life activity (13).

The time spent inactive has previously been refdddencrease in line with increasing age
(10). An active lifestyle can simply involve walkjinstead of driving a car, or spending less
time on TV viewing (11;33).

Physical activity is recommended in weight regolatand maintenance
(13;16;20;29;43;44), and is shown to have a pasiiifect on a balanced energy intake in line
with energy consumption, body composition, bodydiatribution and resting metabolism
(13;22). All types of physical activity affects egg balance, and in combination with a
restricted diet, bodyweight loss or maintenancebmachieved (13). Hard physical activity
with sweating and increased respiratory rate camsBeciated with a greater weight loss than
light physical activity (11). However, light physicactivity allows for a lower strain on joints
(45).

10



Some claim that light physical activity, like watkj, improves HRQL to a lesser
degree than hard physical activity (4), and thest ithpacts the physical aspects of HRQL to a
greater extent than the mental aspects (42). Howemdy a limited percentage of adults are
active enough to achieve health benefit and imptd¥RBQL, and an even smaller percentage
are active enough to increase physical fitnessI{ig.recommendations from WHO for
adults, is at least 150 minutes of moderate intgipiysical activity a week, performed in
bouts of minimum 10 minutes in duration. Alterngtél5 minutes of high intensity physical
activity weekly (3). A common recommendation foeoweight individuals is light physical
activity 30 minutes in duration, performed five dayweek as a start (16). If physical fithness
is achieved, WHO state a further health benefinftimearly increasing level of physical
activity (3), which is sufficient in order to logesight and maintain the obtained bodyweight

in a long term perspective (41;46).

2.4 Gender differences

HRQL has been reported to be lower among womenrttean(47), and women report bodily
pain to a greater extent than men (17). On ther dthied, men tend to have a higher BMI than
women (23), whereas women report attempts to l@sghwto a greater extent than men
(21,;38;43;46). Both men and women report weighd Etsempts in association with their own
perception of being very overweight (43). Howeweomen are more likely to perceive
themselves as overweight, not necessarily reflgdtie actual BMI (43).

Due to Wendel-Vos et al (41), moderate physical/dégtcan be beneficial to physical
health in both genders, as well as mental healthan. Women engaging in physical activity
are likely to do so because they want to changgweidht or body composition, and they are
also more prone to developing eating disorders than (48). A large weight gain can be
associated with a reduction in both mental and iphy/gealth in women, while weight loss
mainly is associated with improved physical heéli®). Men seem to have other motivations
for weight loss than women, such as a desire torheanore effective at work or more
attractive for the labor marked (49). It has aleerbreported that men tend to seek more
anonymous ways of controlling bodyweight, for exdartphrough the internet (35), which has
previously been reported insufficient for obtainthg desired bodyweight management in a

long term perspective (48).
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2.5 Smoking

Smoking has previously been associated with bodytein particular as a result of possible
weight gain during smoking cessation (11;44;50yrént smokers tend to weigh less than
non-smokers (6), and they are underrepresentedgamadividuals trying to lose weight (46).
However, weight loss attempts are rather commomagnimrmer smokers (46). The reason
for smoking being associated with a lower bodyweigln part considered a result of
increased energy expenditure during light physactivity (6). Besides, altered distribution of
body fat is associated with smoking, with visceedher than femoral or subcutaneous fat
depositions which further is associated with sevidisease (51). In addition, smoking can
affect mental health following more self-reported/sl of impaired well-being among smokers
compared to non-smokers (21).

2.6 Other factors that might affect HRQL

Some factors were not taken into consideratiohéncurrent study, but should be mentioned
due to a more or less important impact on HRQL laodiyweight. As previously mentioned
one cannot avoid taking diet into considerationintygollowing recommendations of
combining a restricted diet and increased physicavity in order to achieve or maintain a
healthy bodyweight (13;19;22;38;39;46). In additialtohol consumption in larger amounts

has previously been associated with weight gairdé)1

Social status, income and education is also agsdcreith HRQL and bodyweight
(52;53). Obese individuals with a high socioecorostatus have previously been reported to

have a better HRQL compared to individuals witbhwa socioeconomic status (53).

Sleep deprivation (51;54) and stress (55) has pusly been associated with both
overweight and reduced HRQL. Although this can ydde explained by unhealthy eating
habits, some claim that stress as a single fackyrcause metabolic changes, and thereby
independently induce bodyweight gain (56;57). Tattgun of relation between HRQL and
bodyweight varies between different ethnical rasex;e those of African origin tend to have
a lesser impact on mental health by overweight @etto Caucasians (58). Further,

individuals of African origin tend to have a higl&¥il in general (52).
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3.0 METHODS

3.1 Study population

The Hordaland Health Study (HUSK) was conducteandut997-99 as a collaboration
between the National Health Screening ServiceUtngersity of Bergen and local health
services. The study population included all indirts in Hordaland county born 1953-57
(N=29400) (42). A total of 8598 men and 9983 wormarticipated, yielding a participation
rate of 57% for men and 70% for women.

The study also included 2291 men and 2558 womem 1@50-51 who had
participated in an earlier study in 1992-93 (42tieipation rates in these groups were 73%
and 81%, respectively. The HUSK study protocol loariound on www.uib.no/isf/husk, and
the HUSK questionnaire is included as attachmdate? in this master thesis.

3.2 Measurements

The primary purposes of this study were to inveséghe impact of bodyweight and
bodyweight changes as well as physical activity smdking on HRQL. Self-administered
guestionnaires provided information on various tielaéhaviours including questions
regarding HRQL, light physical activity and hardypltal activity, highest bodyweight and
lowest bodyweight the last five years as well asldng habits. Baseline measurements
included height and weight, carried out by a hepitifessional with participants wearing
light clothing and no shoes. BMI was calculatedvagyht in kilograms divided by the square
of height in meters, and stratified according to @/Hefinitions into underweight BMI <18.5,
normal weight BMI 18.5-25, overweight BMI 25-30 aoblesity BMI >30. A further
subdivision commonly used due to underweight aresibp is respectively severe-moderate
and mild thinness and obesity class |, Il andHibwever, subdivision was not used in the

current study.

Measurement of HRQL was based on the standardisestignnaire Medical
Outcomes Study (MOS) Short Form-12 (SF12). Questwere divided into sections
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regarding physical and mental aspects of healthdfatent 3). The participants were initially
asked to self-report their own health due to diseand medication. Further, how they
currently felt regarding mentally related condiB@much as nervousness, anxiety, irritability,
happiness, depression and loneliness. Questiomstfre questionnaires referred to disease in
the family due to genetic predisposition, musclé skeletal problems, health habits as well
as health and well-being. It is essential to nb&t measurement of health through
guestionnaires involve individual differences ie thterpretation and perception of health.
However, SF-12 is commonly used and tested foditgland reliability, as well as being
reported to be easy and quick to complete (59ul#wision into eight health related
domains is commonly used; physical functioninge dohitation due to physical problems,
bodily pain, social functioning, role limitation ddo emotional problems, mental health,
general health perception and vitality. A furthebdivision also commonly used, as well as
used in the current study, is stratification intoy§ical health Composite Score (PCS) and
Mental health Composite Score (MCS). The PCS iredyatimarily the domains of physical
functioning, role limitation due to physical probie and bodily pain. The MCS includes
primarily health related social functioning, roimitation due to emotional problems, and
mental health. The domains of general health pémmepnd vitality load substantially on
both scales (59).

Bodyweight changes were self-reported by partid¢gastating their lowest
bodyweight and their highest bodyweight the lag fyears. Later participants’ current
bodyweight were measured by a technician. Bodyweigkasurement performed by a
technician versus self-reported bodyweight is reatessarily coinciding (43), partly due to
poor synchronization of weights used for self-measient and those used for measurements
by professionals (11). As much as 10 kilograms me@ative deviation between
professionally measured weight and self-reporteigivtdnas previously been reported (33). It
is essential that the participants actually havasueed their own bodyweight the last five
years. Additionally, it should be mentioned thdelotiming of measurement before or after
a meal or fluid intake can interfere with the résDue to sources of measurement ex®r
kilograms of deviation between professionally meaduodyweight and self-reported data,
was defined as limit for excluding participantsnfréurther analysis. In the initial analyses,
two groups were established, consisting of paiditip who misreported their bodyweigi®
kilograms respectively higher or lower than curignteasured. Thus, these subgroups were

later excluded due to space limitation in the &tand the risk of interfering with the purity
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of the results. To further avoid the major erranrses due to bodyweight measurement, all
self-reported bodyweight changes were stratifiéd groups of bodyweight maintainers +/-
5% of BMI, moderate bodyweight changers 5-15% aawdie bodyweight changers >15%.
Low differences in HRQL among individuals keepingtable weight compared to individuals
with small fluctuations of less than 5% loss omgaas previously been reported (60), which

can defend +/-5% as a definition of an upper liohibodyweight maintenance.

Questions regarding physical activity were in thesfionnaires stratified into light
physical activity without sweating and being ouboéath and hard physical activity with
sweating and being out of breath. Four responsenditives were established regarding
leisure time spent weekly on light physical activand hard physical activity, respectively.
These alternatives were no physical activity, <trhaeek, 1-2 hours/ week and >3 hours/
week. In our analyses the first two alternativesensimmarized into simply <1 hour/ week
which provided 3 categories of light and hard pbagkactivity, respectively. Intention to be
physical active and actual physical activity is netessarily coinciding (1), and might lead to
over reportedctual physical activity. Therefore, all physical actiwwas further stratified
into groups of 9 increasing activity levels in artie capture a trend in the current population.
Weekly leisure time spent on hard physical actiwgs given a higher sum score than leisure
time spent on light physical activity. Light phyai@ctivity was given score 1 for no light
physical activity, 2 for <1 hour/ week, 3 for 1-@urs/ week and 4 for >3 hours/ week. Hard
physical activity was given score 2 for <1 hourkekef hard physical activity, 4 for 1 hour/
week, 6 for 1-2 hours/ week, 8 for >3 hours/ weldkgroups of 9 increasing steps with
increasing leisure time spent on physical actiwis constituted from the lowest score 3 (1
point for <1 hour/ week of light physical activipjus 2 points for <1 hour/ week of hard
physical activity) to the highest score 12 (4 peiftr >3 hours/ week of hard physical activity
plus 8 points for >3 hours/ week of light physiaativity).

Smoking habits were self-reported by participaats] provided information on
smoking, no smoking or current smoking as wellas/dumber of cigarettes/cigars/pipes
and eventually date of smoking cessation. Addifignthere was one question regarding time
spent in smoky environment. However, in the curstatly smoking was categorized into
current smoking, former smoking and non-smokingl, famther detailed information

regarding smoking was excluded.
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Further questions from the HUSK questionnaires tiaere excluded provided
information on coffee/ tea/ alcohol consumptionyeation, medication, work and eventually
number of children (attachment 3).

3.3 Study design

Cross-sectional study design involves data cotbadiiom a defined population at a given
time. The design can be used with the intentioméasure relations between variables or to
describe occurrences. In a cross-sectional stusigmlgt is an advantage have a large
number of participants. With 10433 women and 92&@ mcluded in this study, the
conclusions are based on a rather large populdtiowever, there are limitations in a cross-
sectional design. Casual factors are not measspedijfied as causative reasons for impaired
HRQL. As presented theoretically there are mantofaovhich independently can be
associated with HRQL. Recent changes in particgdife situation can be exemplified by
changes in marital status, in occupational situatior in social life. According to theoretical
knowledge, there are reasons to believe that disehanges in civil status, changes in work
situation or changes in social life can impair HR&1d bodyweight changes (42;52). This
includes a previously reported association betweeterweight and disease (2). However,
few participants in the population analyzed hadegsing bodyweight compared to number
of participants with increasing bodyweight, whichlwe discussed in chapter 4.0. Disease as
a sole factor can impair BMI and bodyweight chargesvell as HRQL. Neither of these

confounding factors was measured in the currewlystwhich could interfere with the result.

3.4 Data and literature search

Main findings in this study are summarized in thgcke’s result chapter. The databases
PubMed and Cochrane were used in searches fatliter In the search for studies
concerning HRQL, bodyweight changes and physidatiacin combination were used as
keywords, also including smoking. Since a rather tmmber of studies concerning
bodyweight changes in general were found, studiaserning BMI in combination with
HRQL or physical activity were preferably select8dme studies were singled out using
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additional keyword smoking. In searches for literat about 150 studies and reports were
considered relevant through reading the abstrdttr Aeading articles and reports in full text,
37 were singled out as sources in the article @nith The introduction thus some coinciding.
Studies concerning children, adolescents, oldeplpeand other main topics as reason for
bodyweight changes or impaired HRQL were exclude@plified by cancer or psychiatry).
Some sources were referred to as reports frormietevhich was found in
http://www.who.com (The World Health Organizati@ports), http://www.regjeringen.no

(reports from the Norwegian government) and htipuit.ssb.no/ (Statistics Norway).

3.5 Statistical analyses and the explanatory powef the model

Multivariate linear regression analyses were cotetliasing the statistical tool SPSS 19 for
windows. The multivariate analyses were stratibgdyender. Relative bodyweight changes
converted from self-reported kilograms to percdriéldl was used in the analyses. 95%
confidence interval (Cl) was considered to be stigtlly significant, meaning that the
interval that will cover the correct value of thetimated parameter with the 95% probability
did not cover the value zero. All participants wernéally included in the statistical analyses.
However, because of missing data concerning aihlvles bodyweight changes, BMI,
physical activity and smoking, there were differeamber of participants (N) in the different

categories analysed. Participants with missing dat&®ICS or PCS were excluded.

Regression analyses were selected as statistitabthedue to data available from a
population survey and the cross-sectional desigalyses of the dependent variables PCS
and MCS in association with the independent vaemblbdyweight changes, BMI, physical
activity and smoking were specified in the lineagression in univariate analyses (y X) +
e) and in multivariate analyses (\f£x4, X,...,Xn) +e). y is the measured value of the
dependent variable and x is the independent vasghl the function one seek to estimate

ande is a residual indicating the measurement error.

Data analyses do nearly always contain measureenens. Multi regression
coefficient (R?) is a way of measuring to whicheatone can rely on the result, depending
on whether all relevant explanatory variables ackuded, the right function has been
specified, the right statistical method is chosed @ which extent measurement errors are
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avoided. R2 is listed separately for men’s PCSH{R041) and MCS (R2? = 0.031) and
women’s PCS (R2 = 0.70) and MCS (R? = 0.024), dbagdn test of interaction between
men and women’s PCS (R2 = 0.067) and MCS (R? =10.03he explanatory power for
women’s PCS was slightly higher than men's, anceimanatory power for PCS was higher
than the one for MCS. However, R2 measured ingtudy was in general low which is as an
indicator of low explanatory power through the emtrmodel. The variation in physical and
mental aspects of HRQL could assumedly be furtkplaged by other variables which were
not included in the current study due to spacetéititin. However, low R2 is commonly seen
in studies with a cross-section study design, paldk to lack of a longitudinal view. The
choice of other study designs in follow-up studiesld strengthen the credibility of the
conclusions. Follow—up studies are therefore reglimn order to draw final conclusions

towards changes in clinical practice.

The use of questionnaires in data collection dep@mdndividual differences in the
understanding of health and physical activity. Maceurate data could be achieved through
equipping participants with accelerometers (meaguall physical activity) or through
weighing performed by a technician on a regularsbasring a defined interval of time.
Though the questionnaire SF 12 is commonly usedestdd for validity as a measurement of
HRQL, this questionnaire relies on participant’sge@tion of health on an individual basis.
However, all measurement of HRQL is challenging ttumdividual differences. Data

reliability depends further on participants’ sirestatement.

There could be a covariance between the independeables, which could be
further measured through multicollinearity analy3ise independent variables bodyweight
changes, BMI, physical activity and smoking mayelate with each other and interfere with
the results. However, multicollinearity analyseséaot been included in this master thesis.
Through stepwise regression analyses, where diffeaaiables were included step by step,

our results seem not to be very sensible to tlablpm.

3.6 Other studies based on the Hordaland Health Stly (HUSK)

Several authors have based their studies on dataHtUSK. Among these some studied
HRQL (42;61), and several studied the effect of RMIdifferent variables (62-70). One
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study measured bodyweight change in associatidnagiteoporosis (62). The referenced
studies are representing solely a selection oietushsed on HUSK. However, no authors
have measured this population’s HRQL in associatiith bodyweight changes and physical

activity in combination.

3.7 Ethical considerations

The study protocol was approved by the RegionaktEt@Gommittee and by the Norwegian
Data Inspectorate. HUSK is recommended by the Regithics Committee, Health Region
[l and approved by the Data Inspectorate. In thESH protocol it is specified that all
information obtained in principle shall be avaikalbb researchers, including the right to
publish the results of the research question. #dl mnust be approved by HUSK management
committee and project manager for the current ptpyehich was performed in advance of
the work with this master thesis. Publications égbojected require that the project manager
is invited as co-author, as specified in the cantuader the original protocol. The two
supervisors Jannike @yen and Trond Riise shouleéthee be listed as co-authors in the
article in line with guidelines for use of datarfradiUSK. The article must further be

submitted to the publication committee before swgsion for publication.
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4.0 DISCUSSION

4.1 Main findings

The mean score of the PCS and MCS for men was thilgae corresponding means for
women. Most men were in the overweight categoryevimost women were normal
weighted, which further constituted a larger numifenale participants with BMI >25 (table
1). However, more men compared to women maintatined bodyweight, with fluctuations
<5%. By comparison, nearly double as many womenpeoad to men had fluctuations
>15%. Nearly half of the population had never snaoKéhe association between HRQL and
covariates were similar for men and women, withdkeeption of statistical significant
gender differences due to an interaction of geddfsrences between BMI and PCS and
MCS, and physical activity and PCS.

PCS and MCS fell in line with increasing bodyweightinges, decreasing physical
activity and current smoking. A low score on theSPias significantly associated with high
bodyweight change, a high BMI, little physical aitr and smoking among both men and
women (table 1). Also for MCS there were significagsociations to all covariates although
they were slightly smaller than for PCS. Analyzmgn and women separately and including
all covariates in a multivariate general linear mlodhowed that all covariates remained
significant associated with both PCS and MCS fdahlgenders (table 2 and 3).

Physical activity was the variable with the highef$éct size related to PCS for both
genders, but significantly higher for women thammodyweight change showed the

strongest effect size on MCS for both men and women

4.2 Bodyweight changes

Previously reported impaired HRQL related to bodgheissues (2;15;23;28;33), correspond
to our findings. High bodyweight changes were asged with low HRQL in general.
Bodyweight changes had the strongest effect sizaamtal health in our study which is in

line with previously reported results (12). Furthesth men and women with 0-5%
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fluctuations tended to have the best physical aedtah health compared to individuals with
greater fluctuations, corresponding to previoudifigs (60). In the current study, the highest
percentage of participants had moderate fluctuatiotnodyweight (5-15%). Due to
participant age most of the bodyweight changesexascted to be weight gain (10-12).
Weight gain is further commonly associated withéoywhysical functioning (2;18;23), and
following lower PCS which was one of our findings.

There were no significant gender differences inylight changes associated with
PCS and MCS. Men’s and women’s HRQL was equallyaingal by increasing bodyweight
changes. This finding was rather surprising becauseous research indicate that women are
more affected by bodyweight than men (17;38;43)weler, gender differences in BMI
related to PCS as well as MCS were found. Initibtigyweight changes were stratified into
loss, gain or maintenance, and we found weight igai7.3% and 75.5% of the population
for men and women, respectively. By comparison tdigss in 1.1% of men and 0.7% of
women were found (data shown in table 1x presdatedin this chapter). As mentioned
previously, two groups of participants misreportthgir bodyweight deviating3 kilograms
from technician measured bodyweight was initialijablished. Interestingly the “misreport
1” group who reported their bodyweight toX kilograms too high was remarkably smaller
than the “misreport 2” group who reported their Ypedight to be>3 kilograms too low (table
1x). Previous literature confirm that a tendencyisxriminate against overweight and obese
individuals is apparent in the community (14;21;2@)ich can explain why some have a
desire to appear slimmer even in anonymous quegtitgs. However, some individuals do
not self-measure bodyweight, and report estimateiweight changes based on
measurement made at younger ages, while thergasexal tendency of weight gain in line
with increasing age (2;15-17;21;24). An excerptrfra previous draft of table 1 is presented

here.
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Table 1xAn excerpt from the table regarding characterigtiche study participants:
Bodyweight changes by mean Physical health Congp&sibre (PCS) and mean Mental
health Composite Score (MCS).

MEN (N = 9276) WOMEN (N = 10433)

Values N (%) PCS MCS N (%) PCS MCS
Bodyweight 0-5% 2065 (22.3) | 51.6 51.7 1358 (13|0) 50.9 51.0
changes (relative | 5-15% 5057 (54.5) | 50.9 50.6 5646 (54(1) 49.4 49.6
change %) last5 | >15% 815 (8.8) 48.4 48.1 1791 (17)2) 46.6 47.8
years Misreport 1 47 (0.5) 49.8 50.6 21 (0.2) 47.5 50.4

Misreport 2 600 (6.5) 50.7 50.6 595 (5.7) 48.4 49.%

p-value <0.001 <0.001 <0.001 <0.0Dp1
Deviation from Lower 100 (1.1) 51.0 49.7 78 (0.7) 50.1 49.§
mean self-reported| Upper 6241 (67.3) | 50.6 50.2 7878 (75|5) 49.( 49.1
bodyweight Middle 2380 (25.7) | 51.6 51.7 1558 (149) 50.8 51.0
change’s p-value <0.00] <0.001 <0.001 <0.0p1

The total population (N) used in the analysis many\between variables due to different
number of missing data.

» Misreport 1 = current bodyweight3 kilograms higher than reported highest.
Misreport 2 = current weight3 kilograms lower than reported lowest.

b Lower = current weight >-5% deviation, Upper = ¢ent weight >5% deviation,
Middle = <-5% to <5% deviation

4.3 Body Mass Index

BMI levels above 25 was associated with reduced, RCi$e with previous findings stating
that overweight and obese individuals have a Igsical functioning in general (71).
Further, literature confirms physical impairmengtgreater extent than mental impairment
due to obesity (14-16) and underweight (2). Thogk mormal weight tended surprisingly to
have the lowest MCS compared to overweighed andeoinelividuals. Our findings are
supported by literature stating that mostly phylsaspects of HRQL can be associated with
bodyweight (2;18;23). Thus, our findings was witle £xception of lower mental aspects of
HRQL among underweighted women, which previousky I@en associated with disease and
fear of increased mortality (2). Women were morgsptally and mentally affected by BMI
than men, which are supported by previous findofgs higher share of women reporting
dissatisfaction with bodyweight (38;43;46).
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4.4 Physical Activity

One of the most important findings in this studysviae strong nearly linear association
between physical activity and HRQL, as depictethanfigures 1 and 2. Overall, the 95% CI
regarding physical activity in association with P&# MCS were small especially for
women, indicating convincing statistical significan Physical activity had the strongest
effect size on physical health, which correspondl previous studies stating a strong
association between physical activity and HRQL 223/1-73). Health benefits and well-
being due to physical activity is commonly seed40;42), even in the absence of weight
loss (22;71). Physical activity can counteract \weggin, but does presumably not alone lead
to an adequate weight loss if not combined witmglesof lifestyle (51). However, regular
physical activity as well as sedentary lifestyl@igance is essential due to bodyweight loss
maintenance (25). An active lifestyle is recommehfie the maintenance of a healthy weight
(33), due to the risk of weight gain following irtiaity. This can be prevented by increasing
time spent on hard physical activity (15;72). Isleeen reported that regularly hard or
moderate physical activity affects HRQL to a greatdent than regularly light physical
activity (11;41). In the current study men reportedpend more time on hard physical
activity than women, which can partly explain tbevér mean PCS and MCS among women.
However, women reported more time spent on liglysgal activity. There was a significant
interaction between gender and physical activityp@$, indicating that physical health

benefits were stronger among women than among figeme 1).

Improved HRQL according to physical activity migiticur as a result of changes in
level of body fat, body fat distribution and regtimetabolic rate (10;22). Further, health
benefits due to physical activity and weight lossnaintenance follow an increase in energy
expenditure, consisting of resting metabolic rativity energy expenditure and energy due
to the thermic effect of food (10). Therefore, gyyemetabolism changes might lead to
bodyweight changes (10). Although the questionsapecify activity level due to the
presence or absence of sweating and being oueaftrthere might be individual differences
in the understanding and definition of physicahatt level (11;13;33;40). Intensity and
durability of physical activity recommendationstive literature is contradictory
(1;3;4;16;41;48), including WHO recommendations tiwared initially. However, our results
capture a trend in the current population of griguacreasing PCS and MCS in line with
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increased self-reported leisure time physical agti&imply a minor increase in physical
activity level led to an improvement in PCS and MTBough the findings according to MCS
was slightly less prominent, which has also begonted in previous literature (42).

It has previously been reported that level of ptaisactivity can affect both BMI and
bodyweight changes (11;13;16;20;22;43;44). The dimaed relationship between
independent variables was taken into consideratioen the explanatory power in this study

was evaluated, and variables with presumed multieatity were excluded.

4.5 Smoking, education and left out variables

Current smokers reported the lowest PCS and MCg wiere were small differences
between never smokers and previous smokers (tab&nioking in association with HRQL
can be prominent, which has previously been redddde due to health complaints or
disease among smokers (21). An association betaraeking and BMI has also previously
been reported (5;6), including a common statenfettdmoking cessation can be associated
with weight gain while smokers tend to have a lob@idyweight in general (6;51). There was
no significant gender difference, indicating thatrent smoking affect HRQL in both genders
equally negatively. It is worth mentioning thatttes interaction between variables showed a
statistically significant association in MCS betwesnoking and bodyweight changes, and
between smoking and BMI (data not shown). The figdiare supported by literature stating
that smoking can impair bodyweight (6;11;44;46;%19Qwever, no interactions between

smoking and other variables were found in PCS (datahown).

Education was initially considered included in #malyses referring to participant
higher or lower socioeconomic status. Higher ordoeducated individuals has previously
been reported to have higher or lower HRQL, respelgt(53). Individuals with high
education are overrepresented among individuaisgny lose weight (46). Weight gain
during time can also be associated with low edanatow income and to be married (52). It
is individuals with a higher education who tenddtbow the social recommendations of
lifestyle changes in order to lose weight (38;46)justment for education was tentatively

included in the multivariate analysis, but solatyadl changes were found in difference from
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baseline scores. No changes in R2 were found. Qaesdly, education was excluded from

the article due to space limitation.

Regarding left out variables diet, socioeconomatust, sleep quality, stress, ethnical
race and alcohol consumption, one should takedoibsideration that measurement of these
factors is rather complicated due to definitiomgmphically or cultural differences. Neither
did we have sufficient data about these variabddlected through HUSK questionnaires. A
healthy diet is complicated to define, thus thergndalance is easily summarized: if energy
intake is higher than energy consumption, bodywteigh increase (13;51). Further,
recommended lifestyle changes include modest alammsumption and smoking cessation

in addition to diet and physical activity (74).

4.6 Regression coefficient R? and other statisticahtings

The univariate analysis was investigated thoroughbdvance of further analysis and
adjustment, in order to select variables with lewels of multicolinearity. Further, interaction
between bodyweight changes and smoking, bodywelwntges and BMI as well as BMI and
smoking were found in MCS. No significant interaas were found in PCS. The estimated
R2 for the multivariate models were 4.1% for PC8 ari% for MCS for men, while the
estimates for women were 7.0% and 2.4% for PCV#D8, respectively. The R2 scores
indicate a low explanatory power of this model, ané can speculate in whether other left
out variables have a greater effect on HRQL. Howeag previously mentioned low R? is
also commonly seen in cross-sectional study desigmo lack of information regarding
possible causative factors in the past as welllasgitudinal view. However, our findings
were convincingly significant due to specificatiointhe p—values and 95% CI. Presumably
one could strengthen the explanatory power ofrttodel by including more variables or

changing study design.
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5.0 CONCLUSIONS

Due to our findings, both mental and physical lesltinfluenced by bodyweight changes,
BMI, physical activity and smoking. Especially pioa activity tends to affect physical
health to a great extent, while bodyweight charge® the greatest affection on mental
health. Women benefit even more than men in relabghysical health by increasing level
of physical activity. Further, women are more phgly and mentally affected by BMI than
men. In addition, never smokers and previous snsakave better mental and physical health

compared to current smokers.
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ABSTRACT

Introduction Bodyweights outside the normal range are commas$pciated with reduced
health related quality of life (HRQL), while phyaicactivity has shown to improve HRQL.
Few studies have investigated the effect of retativanges in bodyweight on HRQL.

Methods In the community—based Hordaland Health Study 7399), 9276 men and 10433
women aged 40-47 years were included. Weight aigthheere measured and information
on bodyweight changes, physical activity and smgkiuas obtained from self—administered
guestionnaires including the Medical Outcomes SM@S short form-12 (SF-12). A
Physical (PCS) and a Mental health Composite S¢&S) were derived from these

guestions.

ResultsIn multivariate analyses bodyweight changes shoavedirked effect on PCS and
MCS with reduced scores associated with incredsaatyweight changes (p<0.001).
Bodyweight defined by four categories accordin@taly Mass Index was significantly
associated with variations in the PCS and MCS. Nbmeight individuals had the best PCS,
while they surprisingly had a slightly lower meaoie of MCS compared to the higher
bodyweight categories. Marked associations weraddetween little physical activity,
smoking and decreased PCS and MCS (p<0.001). Whaxsignificantly higher effect of
physical activity on PCS (test of interaction) wéimean improvement of 5.0 from the least-

to the most physically active individuals, compatednen’s improvement of 3.2.

ConclusionsOur findings indicate that increasing bodyweighamfgjes are markedly related
to a reduced physical and mental health, whilega bodyweight in general seems to be
related to a reduced physical health but not mémalth. Women compared to men have a

greater potential for benefitting from increaseg9bal activity according to analysis.
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INTRODUCTION

Weight gain along with increasing age in the popaoiais a growing community problem
according to The World Health Organization (WHQO). Qverweight and obesity is strongly
associated with a poor Health Related Quality & HRQL) (2). Besides, underweight has
also been associated with reduced HRQL, as a pess#ult of disease and increased
mortality (3). However, individuals in their fordere more likely to maintain or gain weight

during time rather than losing weight (4-6).

In the Norwegian population average bodyweightihaeased the recent decades in
line with decreased daily physical activity (7)idtestimated that more than half of the
Norwegian population have a too low physical atgilevel (7). There is a significant
association between decreased physical activityaaight gain (8). In general, HRQL can be
improved by regular physical activity (2;9-11), andreased physical activity is also essential
in order to lose weight and maintain the weighsJ@specially in combination with a
restricted diet (10;12-14).

Health benefits of weight loss seem to be more prent in people from their forties
and older, since interventions tend to delay theebof chronic diseases and pain (15). A loss
of 5-10% might be enough for achieving health biénednd improving HRQL (16), and
similar benefits can be seen in individuals sostgmpting to lose weight (17). A short term
weight loss is quite easily achieved, but manyggle with weight loss maintenance which
initiate bodyweight changes (10;18). Women morerofthan men tend to report attempts to
lose weight (19-21), partly due to a higher peragatof women trying to lose weight at a
lower BMI (21). In addition, women are more likatyperceive themselves as overweight,

without accounting for actual BMI (19).

Smoking has an impact on body weight as a consegquaran increased whole body
metabolism which seems to be temporary (22). Cuseokers tend to have a lower BMI
than non-smokers (23), and quitting smoking is essed with weight gain (4;24). Further, in
current smokers impaired HRQL has been observedrenprimary cause is more reported

unhealthy days than non-smokers (9).

Most previous studies concerning adults and HRQ@ud$oon either weight loss or
weight gain (9;20;25;26). Only a few studies measgadyweight change in general, and in
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association with HRQL (4;6;27). Thus, the aimshaf study were to investigate HRQL in
relation to bodyweight change over time adjustedctorent BMI, physical activity and

smoking.
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MATERIALS AND METHODS

Study population

The study subjects were participants of The Hordhldealth Study (HUSK) in Western
Norway where the baseline examination were condudteing 1997-1999 (28). A total of
29400 subjects born 1953-57 (aged 40-47 years) weited and 8598 men and 9983 women
participated, yielding a participation rate of 5&¥d 70% for men and women, respectively.
In addition 2291 men and 2558 women born 1950-§&da1-43 years) from a previous
survey in 1992-1993 (28) were included. Particgratiates in these groups were 73% and
81%, respectively. Participants with missing dagarding HRQL were excluded. Thus, 9276
men and 10433 women were included in the curreilyst

Measurements

Baseline measurements included height and weighied out by a health professional, with
participants wearing light clothing and no shoedf-&dministered questionnaires provided
information on various health behaviours includgquggstions about HRQL, physical activity,
highest weight and lowest weight last five yeard amoking habits. Smoking was
categorized as current smoking, former smokingrammdsmoking. Measurement of HRQL
includes the validated Medical Outcomes Study MB@&tsform-12 (SF12) questionnaire
(29). The 12 questions in this questionnaire anersarized into a Physical Health Composite
Score (PCS) and Mental Health Composite Score (MT®) PCS includes primarily the
health related domains physical functioning, ratathtion due to physical problems and
bodily pain, while the MCS includes primarily hdatelated social functioning, role
limitation due to emotional problems, mental healthe domains general health perception
and vitality load substantially on both scales.

Physical activity was registered as the numberoof$ spent weekly on light (without
sweating or being out of breath) and heavy (causimgating and breathlessness). This was
categorized into 3 levels: <1 hour/ week, 1-3 hbweek and >3 hours/ week. In the
multivariate analyses we combined the effect diftlgnd heavy physical activity by giving
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weekly hours spent on hard physical activity a Bigtum score than hours spent on light
physical activity to adjust effects. Light physieaitivity was scored 1 for no light physical
activity, 2 for <1 hour/ week, 3 for 1-2 hours/wesatd 4 for 3 hours/ week. Hard physical
activity was scored 2 for no hard physical activityfor 1 hour/ week, 6 for 1-2 hours/ week,
8 for >3 hours/ week. A summary score for physazaivity was created by adding hard and
light activity ranging from the lowest score ofr®(light physical activity + no hard physical
activity) to the highest score of 12 (>3 hours/ kbard physical activity + >3 hours/ week

light physical activity).

BMI was calculated as weight in kilograms dividgdtbe square of height in meters.
WHO categories of BMI classification was used ie #malysis: underweight BMI <18.5,
normal weight 18.5-25, overweight 25-30 and ob&&® Bodyweight changes during the last
5 years was classified into 0-5%, 5-15% and >15&ti¢pants with a current weight <5%
lower or higher than mean bodyweight change wasidered weight maintainers.
Participants who were measured to have a weighttas more than 3 kilograms outside the
self-reported bodyweight range during the last figars were excluded.

The study protocol was approved by the RegionacEtGommittee and by the

Norwegian Data Inspectorate.

Statistical analyses

Analyses was performed using the statistical toatiSics Package for Social Science (SPSS)
19 for windows, using generalized linear modelsegtbimate the association between the
bodyweight changes, BMI, physical activity and singkand the PCS and MCS. Multivariate
analyses were performed stratified by gender. Baffees in the associations between men
and women were tested by including interactionsi$ein the model and including both men
and women. Two tailed P values <0.05 were consitdstagistically significant.
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RESULTS

The mean BMI was 26.2 for men and 24.7 for wometotal of 62.1% of the male
population were overweight or obese compared t6%49or women (table 1). Among men
22.3% reported a weight change during the lastebsyef less than 5% compared to only
13.0% among women. Around 50% of both men and wadmaelmever smoked.

The mean score of the PCS and MCS for men was(8@8dard deviation (SD) 7.4)
and 50.6 (SD 8.1), respectively. Corresponding méanwomen were 49.3 (SD 8.9) for PCS
and 49.5 (SD 8.9) for MCS. A low score on the PGS gignificantly associated with high
bodyweight changes, high BMI, little physical adgghand smoking among both men and

women (table 1).

Also for MCS there were significant associationaltacovariates although the
differences were slightly smaller than for PCS. tyedouble as many women (17.2%)
compared to men (8.8%) reported bodyweight chan8%6 and these individuals had the
lowest mean PCS and MCS scores for both men andcewoRurther, non-smoking men
(36.5%) and women (37.0%) reported the best PC3/E compared to current smokers.
The differences between non-smokers and currenkermoegarding PCS and MCS were
small (Table 1).

In multivariate general linear analyses separdt@lynen and women, all covariates
remained significant associated with both PCS a@BNh both genders (table 2 and 3).
Physical activity was the variable with the highef$ect size related to PCS for both men and
women. Bodyweight changes showed the strongesttediize on MCS for both genders.

An interesting finding was that BMI levels >25 wassociated with reduced PCS
compared to those with BMI <25, but not for MCSrthRar, after adjustment for bodyweight
changes and the other covariates there was actualightly increased MCS for BMI >25,

particularly for men (table 2 and 3).

To test for difference in the associations betwaen and women we introduced
interaction terms when including both men and womeahe model. There was a significant

interaction between gender and physical activity@$, showing that the effect of physical
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functioning was stronger among women than among (figure 1). No other significant

interaction effects were found.

The estimated R? for the multivariate models exiclgdanteractions were 4.1% for PCS and
3.1% for MCS for men, while the estimates for womeare 7.0% for PCS and 2.4% for
MCS.
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DISCUSSION

In this study the lowest PCS was found among inldizis with high bodyweight changes,
high BMI, little physical activity and among curtesmokers. PCS increased almost linearly
with increased physical activity, leaving physiaativity as the variable with the strongest
association to physical health. The findings in M@&e similar to PCS, though less
prominent. The variable with the strongest efféx¢ ®n mental health was bodyweight

changes.

HRQL in relation to bodyweight changes

Bodyweight changes had the strongest effect sizae@amtal health in our study, which isin
accordance with the results reported by Fine €6alLow differences in HRQL among
individuals keeping a stable weight compared tividdals with small fluctuations of less
than 5 % has previously been reported (30). Ircthieent study, both men and women with O-
5% fluctuations tended to have the best physicdlraental health compared to individuals
with greater fluctuations. A greater amount of ien tended to maintain a stable
bodyweight, while nearly the double as many won@nmared to men reported greater
bodyweight changes (>15%). However, the largesiqrmgage of participants had moderate
fluctuations in weight (5-15%), which is in acconda with previously reported bodyweight
gain due to age (4-6). Weight gain is commonly eissed with lower physical functioning
(3;25;31). Unrealistic expectations of weight lossre than 15% might be a major reason for
weight management failure and variations (18), el & previous attempts to lose weight,

which can be associated with current weight gaigreater variations (4;32).

HRQL in relation to BMI

HRQL has been shown to be affected by bodyweigliteis in a number of previous studies
(3;16;25;32;33). We found that physical health Veager among overweighet and obese

individuals as well as in underweighted men. Aetdjustment, normal weighed tended
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surprisingly to have slightly poorer mental healtimpared to the other weight categories.
Our findings according to MCS are in accordancd wrevious literature stating that mostly
physical aspects of HRQL can be associated witlywerht (3;25;31). Further, we also
found that underweighted women scored lowest ontah&ealth. Underweight is commonly
associated with poor physical health, disease mer@ased mortality (3), while overweight
and obese individuals have a lower physical fumitig in general (2). Our results also
showed that women were more physically and mengigcted by BMI than men, which

also has been reported earlier (19-21).

HRQL in relation to physical activity

The strong association between physical healthpagdical activity in our study is in
accordance with previous findings (11;34;35). Ondihgs indicate that some of the
impairment in PCS and MCS due to bodyweight chaegeatd be prevented if the level of
physical activity is simultaneously increased, ihtorresponds with previous observations
(34-36). Further, our results show that women ntioa@ men may benefit from increasing the
level of physical activity. Physical activity caounteract weight gain, but does presumably
not alone lead to a adequate weight loss if notleoed with change of lifestyle (37). An
active lifestyle is recommended for the maintenasfce healthy weight (33). Hard physical
activity is recommended to decrease the risk ofjttegain (27;32). In the current study, men
reported to spend more hours on hard physicaligcthan women, whereas women reported
more hours spent on light physical activity. Sor@ne that regularly moderate or hard
physical activity affects HRQL to a greater extdran regularly light physical activity (4;36).
We found about the same effect for these two tgbghysical activity for both men and
women. Improved HRQL according to physical activitight occur as a result of changes in
level of body fat, body fat distribution and resgtimetabolic rate which potentially can lead to
bodyweight changes (5;11). Further, health bendiitsto physical activity and weight loss or
maintenance, follow an increase in energy expereland total energy metabolism (5).
Regardless, we found a strong effect of physictivities also after adjusting for BMI and
bodyweight changes, supporting that the benefeffalct of physical activities goes beyond
weight loss. These findings are supported by pressresearch claiming that health benefits

and well-being due to physical activity might ocewen in the absence of weight loss (2;11) .
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HRQL in relation to smoking

About half of the participants in our study had elesmoked. We found a lower score on
physical and mental health among current smokaus ithnon-smokers. This may be due to
health complaints or disease among smokers (9)eTika strong association between
smoking and BMI (22;23), with lower mean bodyweightong smokers as well as weight
gain associated with smoking cessation (23;37).flddmg of a negative effect of smoking
also in the multivariate model underlines the adgesffects of smoking in addition to effects

related to weight issues.

Strengths and limitations

The main strength of this study is the large nundé@ommunity-dwelling participants.
However, the cross-sectional nature of the studglpdes any interference about causality.

Low R2 scores due to lack of longitudinal perspectr left out variables was seen.

BMI and weight perception are not necessarily ading (19), which was the reason
why we excluded participants with self-reported yawelight changes deviatirx kilograms
from currently measured weight. Self-reported boeight can commonly deviate 1
kilograms from technician measured body weightdéay as much as 10 kilograms deviation
in minus between self-reported weight and measweadght has previously been reported

among women (33).

Clinical practice and follow-up studies

Clinicians handling bodyweight change in clinicedqtice, can beneficially focus on lifestyle
changes including reduction of bodyweight variasiamd increased physical activity (37).
However, follow—up studies are needed to determimether bodyweight changes are related

to changes in HRQL in a longitudinal perspective.
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CONCLUSIONS

Our results show that reduced HRQL was markedlgaated with large fluctuations in
bodyweight, low levels of light and hard physicefiaty and current smoking. Improved
mental health and especially physical health, wiasgly and almost linearly associated with

increased total physical activity, and women seeiivenefit even more than men.
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ATTACHMENT 1: Tables related to the article

Table 1 Characteristics of the study participants in tleeddland Health Study. Mean
Physical health Composite Score (PCS) and meandlleealth Composite Score (MCS)
due to Body Mass Index, bodyweight changes, phlamtavity and smoking in men and
women separately.

MEN (N = 9276)

WOMEN (N = 10433)

Values N (%) PCS MCS N (%) PCS MCS
Body Mass Index <18.5 39 (0.4) 48.0 50.2 230 (2.2) 49.0 47.8
18.5-25 3471 (37.5)| 51.4 50.2 6145 (59.0) 50.2 49.6
25-30 4620 (49.9) | 50.8 50.9 3014 (29.0) 48.8 49.5
>30 1131 (12.2) | 49.1 50.6 1021 (9.8) 45.6 49.1
p-value <0.001| <0.001 <0.001 0.017
Bodyweight changes in 0-5% 2065 (22.3) | 51.6 51.7 1358 (13.J) 50.9 51.0
percent last 5 years. | 5-15% 5057 (54.5) | 50.9 50.6 5646 (54.1) 49.8 49.5
>15% 815 (8.8) 48.4 48.1 1791 (17.2 46.6 47.8
p-value <0.001| <0.001 <0.001 <0.00
Hard physical activity | <1h/ week 4890 (53.9)| 50.0 50.1 5976 (59.4) 48.3 .948
(with sweating and 1-2h/ week 2605 (28.7)| 51.5 51.0 3002 (29.8) 50.7| 0.15
being out of breath) | >3h/ week 1576 (17.4)| 52.1 51.6 1091 (10.8) 51.3] 750.
p-value <0.001| <0.001 <0.001 <0.00
Light physical activity | <1h/ week 1944 (21.5)| 49.5 49.5 1613 (15.8) 47.1 .048
(without sweating and | 1-2h/ week 3352 (37.1)| 50.9 50.5 3901 (38.1) 49.3| 9.44
being out of breath) [ >3h/ week 3750 (41.5)] 51.3 51.2 4715 (46.]) 49.9] 050.
p-value <0.001| <0.001 <0.001] <0.00
Current smoking No 3377 (36.5) 51.2 51.0 3847 (37/050.0 50.2
Yes 3257 (35.2) | 49.9 49.6 3720 (35.8) 48.1 48.4
Previous 2623 (28.3)| 51.1 51.3 2838 (27.3) 49.9 8 49.
p-value <0.001| <0.001 <0.00)f <0.00

The total number between variables may vary dubfterent number of missing data.
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Table 2 Associations between bodyweight changes, Body Muakesx, smoking, physical
activity and Physical (PCS) and Mental health CositedScore (MCS) in general linear
multivariate model for male study participants (I2%8) in the Hordaland Health study.

Physical Component Summary

Mental Component Summary

Crude Diff 95% Eta- Crude Diff 95% Eta-
MEN . Confidence - Confidence
Mean | adjusted squareEi Mean | adjusted squareEi
Interval Interval
0-5% 51.6 0 - 51.7 0 -
Body
weight 5-15% 50.9 -0.5 -0.9,-0.1 50.6 -1.4 -1.8,-1.0
change 0.007 0.014
>15% 48.4 -2.5 -3.1,-2.0 48.1 -4.0 -4.6, -3.3
Missing 50.5 -0.7 -1.2,-0.1 50.6 -1.5 -2.1,-0.9
Body <18.5 48.8 -2.8 -5.1,-0.5 48.2 1.0 -1.5,3.6
:V'gss 18525 | 506 | 0 : 498 0 :
ndex 0.006 0.004
25-30 50.0 -0.5 -0.8,-0.1 50.4 1.1 0.7,1.4
>30 47.4 -1.8 -2.3,-1.3 499 1.3 0.7,1.9
Never 50.7 0 - 50.6 0 -
Smoking
Current 49.0 -11 -1.5,-0.8 | 0.005 49.0 -11 -1.5,-0.7 | 0.006
Previous | 50.4 -0.1 -0.5, -0.3 50.5 0.4 -0.0, -0.8
Phys_|cal - 3.2 2.7,3.7 0.023 2.3 1.7,2.9 0.006
activity®

@ Differences adjusted for all other covariates.
b Relative effect size.
“Included as continuous variable in the model wetimate corresponding to a difference

between minimum (no light and hard physical agt)étnd maximum (>3 hours of both light
and hard physical activity).
Overall P-value for all variables <0.001.
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Table 3Associations between bodyweight changes, Body Metes<, smoking, physical
activity and Physical (PCS) and Mental health CositedScore (MCS) in general linear
multivariate model for female study participants=(0433) in the Hordaland Health study.

Physical Component Summary Mental Component Summary
. 95% . 95%
WOMEN Crude|  Diff Confidence| _E® Crude|  Diff Confidence| _E®
Mean | adjusted squareEi Mean | adjusted squareEi
Interval Interval
0-5% 50.9 0 - 51.0 0 -
Body
weight 5-15% 49.8 -1.0 -1.5,-0.5 49.5 -1.7 -2.2,-1.1
change 0.011 0.009
>15% 46.6 -3.2 -3.8,-2.5 47.8 -3.2 -3.8,-2.5
Missing 49.2 -1.1 -1.7,-0.4 50.0 -1.3 -2.0, -0.6
<18.5 49.0 -0.6 -1.7, 0.6 47.8 -1.4 -2.6,-0.2
Body 18.5-25 | 50.2 0 - 49.6 0 -
Mass 0.015 0.001
Index 25-30 48.8 -0.9 -1.3,-0.6 49.5 0.2 -0.2, 0.6
>30 45.6 -3.8 -4.4,-3.2 49.1 0.2 -0.4,0.8
Never 50.0 0 - 50.2 0 -
Smoking
Current | 48.1 -1.5 -1.9,-1.1 0.007 48.4 -1.3 -1.8,-0.9 | 0.004
Previous| 49.9 -0.1 -0.5,0.4 49.8 -0.3 -0.7,-0.2
Physlcal - 5.0 44,57 0023 - 2.8 2.1,3.4 0.007
activity®

@ Differences adjusted for all other covariates.

b Relative effect size.

“Included as continuous variable in the model wetimate corresponding to a difference
between minimum (no light and hard physical agt)étnd maximum (>3 hours of both light
and hard physical activity).

Overall P-value for all variables <0.001
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PCS

ATTACHMENT 2: Figures related to the article

Figure 1 Physical health Composite Score (PCS)* and Mdrgalth Composite Score
(MCS)* by physical activity in men (N=9276) and wem(N=10433) in the Hordaland
Health Study. Physical activity is calculated asesghted sum of hard and light physical
activity with 3 corresponding to no light and hataysical activity and 12 corresponding to
>3 hours/ week of both light and hard physical\aisti

5257

8267 Men P o9 [
50,01 S ‘

MCS

475
women Women

45.07

42,57
4257

T T T T l T T T T T T T T T T T T T T T
3 4 5 6 7 8 9 10 1 12 3 4 5 6 7 8 ] 10 1 12

Physical activity Physical Activity

* Mean scores and 95% confidence interval basechonscores. Similar effects were found
after adjustment for confounding factors (Body Miaskex, bodyweight changes and
smoking).
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ATTACHMENT 3: The Hordaland Health Study. Questionnaire.

(Norwegian)
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Personlig innbydelse
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enkelte spgrsmdl er uklare, lar du dem sté ubesvart til du mgter fram, og drgfter dem med personalet som gjennomfgrer underspkelsen.

s porreskjemaet er en viktig del av helseundersgkelsen. Vennligst fyll ut skjemact pa forhand og ta det med til helseundersgkelsen. Dersom

Alle svar vil bli behandlet strengt fortrolig.

G
Det utfylte skjemaet vil bli lest av en maskin. Bruk bld eller sort farge ved utfylling. Det er viktig at du gdr fram slik:

® i de sma boksene setter du kryss for det svaret som passer best for deg

® j de store boksene skriver du tall eller blokkbokstaver — NB! innenfor rammen for boksen.

Eksempler: :_.”I [ eyl
Avkryssing: x] Tall:

Med vennligh hilsen

F“WB""V i PTELTE
Bokstaver: E{ﬁmB[ C

Starens tielsecndencabocloer W Rommauseheloctjeneten W Heloewndenopleloen ¢ Fordaland

1. EGEN HELSE

Hvordan er helsen din n&? (Sett bare ett kryss)
Darlig Ikke helt god God Svzert god

s [Je N [Ja
Alder farste
Har du, eller har du hati: JA gang

HICREINTAKE . evrrees oo v [
Angina pectoris (hjertekrampe)

Hjerneslag/hjernebladning

Diabetes (sukkersyke)

Multippel sKIErose .......c.ceevvvevvvvnicennns PR U

Bruker du medisin mot hoyt blodirykk?
N& Far, men ikke na Aldri brukt

0o []e []e

Har du noen gang det siste aret hatt eksem
{rad, kizende, sér og sprukien hud):

P4 hendene? ....
| ANBIKLOLT iooiiernsersnsasassonssnsonsscsssersrssssrsasvassesasuassessasessavsssss D
Andre steder pa Kroppen? ........cccviirreinreninssssesssennnnnns D

Med «hvite fingre» mener vi plager i form av at en eller
flere fingre blir hvite og at man samtidig mister folelsen
i dem nar det er kaldi. Har du siike plager? ... oo

2. HVORDAN FOLER DU DEG?

Har du de siste to ukene falt deg:
Nei
Nervas og urolig?...

Li
]
Plaget av angst? [_|
Trygg og rolig? I [_I L]
IFFADEI? .o e ] []
Glad og optimistisk? D
Nedfor/deprimert? D
-

2

3. SYKDOM | FAMILIEN

Har en eller flere av foreldre eller sasken
hatt hjerteinfarkt (sér pa hjertet) eller
angina pectoris (hjertekrampe)? ...veeeceeennencneaes

VE
JA NEl ke

L oo

Har en eller flere foreldre/sasken hait:
Hjerteinfarkt for de fylte 60 &r7......u.eeeveessmmmirserneenns | ) ]
Hjerneslag/hjernebladning for de fyite 70 &r?........ 1 [ [
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Har du i lopet av det siste aret veert plaget med
smerter og/eller stivhet i muskler og ledd som

har vart i minst 3 manecler sammenhengende?
Hvis NEI, ga til avsnitt 5.

Hvis JA, svar pa felgende:

O&

Hvor har du hatt disse plagene?

Skuldre (aksler)
Albuer
Handledd/hender
Bryst, mage

@vre del av ryggen
Korsryggen

Hofter.....

Oooooooooods

Ankler, fotter

Hvor lenge har plagene vart sammenhengende?
Svar for det omradet hvor plagene har vart lengst.

Hvis under 1 &r, oppgi antall maneder............ Antall mnd. m

Hvis 1 &r eller mer, oppgi antall &r

Har plagene redusert din arbeidsevne det siste &ret?
Gjelder ogsa hjemmearbeidende. Sett bare ett kryss.

Nei/ubetydelig Inoen grad | betydelig grad Vet ikke

D‘ D2 DS |:|4

Ikke i

NEI i
Har du veert sykmeldt p.g.a. disse arbeid

plagene det siste aret? 1L U

Har plagene fort til redusert aktivitet i fritiden?......

5. MOSJON

Hvordan har din fysiske aktivitet i fritiden veert
det siste aret?
Tenk deg et ukentlig giennomsnitt for aret.
Arbeidsvei regnes som fritid. Besvar begge spersmélene.
Timer pr. uke
Lett aktivitet lng__en Unc{gr 1 1-2 3 og mer
(ikke svett/andpusten) ..... U I_l [| [j
Hard fysisk aktivitet
(svett/andpusten) ............ (W ] (] ]
1 2 3 4




6. KAFFE /TE / ALKOHOL
Hvor mange kopper kaffe/te drikker du daglig?
Sett 0 hvis du ikke drikker Kaffe/te daglig.
Antall kopper daglig
Kokekaffe Annen kaffe

Lo L

JA NEI
Er du total avholdsmann/~-kvinne?.........cceerrevveceenrneessceenns D D

Hvor mange ganger i maneden drikker du R
vanligvis alkohol? Regn ikke med lettol. I

Sett 0 hvis mindre enn 1 gang i mnd............. Antall ganger ﬂ‘,,,,,r,\y!_.,._. ﬁ

Hvor mange glass gl, vin eller brennevin
drikker du VANLIGVIS i lzpet av to uker?
Regn ikke med lettol. Sett 0 hvis du ikke drikker alkohol.

Glass Glass Glass
ol vin brennevin

Ll L

7. ROYKING

Hvor lenge er du vanligvis daglig ’“"gf’”é
tilstede i reykiylt rom? Antall hele timer i_,m.m&ﬂ,,&,.&é}
Sett 0 hvis du ikke oppholder deg i reykfylt rom.

Rayker du selv: JA NEI
Sigaretter daglig? .... O O
SIGArer/SiGarillos daglg? ... e eereseessessesessssessmsemmrrenmemee | ]
Pipe daglig? O O
Aldri roykt daglig

e
H

Hvis du har roykt daglig tidligere, hvor g ;?
lenge er det siden du sluttet?..........cccuemnieninennns Antall &r ﬂym,}iwwé

Hvis du reyker daglig na eller har roykt tidligere:

Hvor mange sigaretter reyker eller
reykte du vanligvis daghg?..........cccceeeee. Antall sigaretter

Hvor gammel var du da du begynte
a rayke daglig? Alder i &r
Hvor mange ar tit sammen har
du roykt daglig? ...

Antall &r 3,

8. ENDRING AV HELSEVANER

Dette gjelder din interesse
for & endre helsevaner.
Reykespersmalet besvares

Spise Trimme Slutte
sunnere mer & royke

bare av dem som royker. JA NEI JA NE{ JA NEl.

Har du de siste 12 mnd. forsokt a: D |:]

Om 5 ar, tror du at du har JA NEI
endret vaner pa noen av A
diSSE OMIAABNE? ceecrreresiecriseacesasrins O o

Hoyeste Laveste
Ansla din hoyeste og laveste vekt vekt vekt
i lopet av de siste 5 ar. (Hele kg) ? g
(Se bort fra vekt under svangerskap) ;
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9. UTDANNING

Hvilken utdanning er den hoyeste du har fullfort?
Sett barg,ett kryss.

Mindre enn 7 ar grunnskole

Grunnskole 7-10 ar, framhaldsskole,
folkehogskole

Realskole, middelskole, yrkesskole,

1-2 &rig videregéende skole

Artium, gk.gymnas, allmennfaglig retning
| videregaende skole

Hogskole/universitet, mindre enn 4 ar

Hogskole/universitet, 4 &r eller mer

10. HELSE OG TRIVSEL

De neste sparsmalene handler om hvordan du ser pa
din egen helse. Hvis du er usikker p& hva du skal svare,
vennligst svar s& godt du kan.

Er din helse slik at den begrenser deg i utferelsen
av disse aktivitetene NA?

Maoderate aktiviteter som & flytte bord, stovsuge, ga
en tur eller drive med hagearbeid:

Ja, begrenser Ja, begrenser Nei, begrenser meg
meg mye meg litt ikke | det hele tatt

0 0 O

Ga opp trappen flere etasjer:

Ja, begrenser Ja, begrenser Nei, begrenser meg
meg mye meg litt ikke i det hele tatt

g [ IJ

I lopet av de siste 4 ukene, har du hatt noen av de
folgende problemer i ditt arbeid eller | andre av dine
daglige gjeremal pa grunn av din fysiske helse?

Du har utrettet mindre enn du hadde ensket

Du har veert hindret i & utfare visse typer
arbeid eller gjgremal

| lopet av de siste 4 ukene, har du hatt noen av de
folgende problemer i ditt arbeid eller | andre av dine
daglige gjoremal p.g.a. folelsesmessige problemer?
(Som f.eks. & veere deprimert eller engstelig)

Du har utrettet mindre enn du hadde onsket.
Du har utfert arbeidet eller andre gjeremal

mindre grundig enn vanlig

| lopet av de siste 4 ukene, hvor mye har
smerter pavirket ditt vanlige arbeid?
(Gjelder bade | og utenfor hjemmet) Sett bare ett kryss.

Ikke | det hele tatt

Hvor ofte i lopet av de siste 4 ukene
har du foelt deg rolig og harmonisk? Sett bare ett kryss.

Hele tiden

Nesten hele tiden

Mye av tiden

En del av tiden

Litt av tiden
Ikke | det hele tatt




Hvor ofte i [opet av de siste 4 ukene
har du hatt mye overskudd? Sett bare ett kryss.

Hele tiden .

Nesten hele tiden

Mye av tiden ...

En del av tiden
Litt av tiden
Ikke i det hele tatt

Hvor oite | iapet av de sisie 4 ukene .
har du folt deg nedfor og trist? Sett bare ett kryss.

Hele tiden ...

Litt av tiden....

Ikke i det hele tatt

i impet av de siste 4 ukene, hvor mye av tiden har din fysiske L
helse eller folelsesmessige problemer pavirket din sosiaie
omgang(som clet 4 besoke venner, sleki)? Seftbare ettkryss. Ja

Hele tiden mE
Nesten hele tiden ... e
MY BV BN .....cve e s s s [ ]s
En del av tiden

Litt av tiden

Ikke i det hele tatt ...... .. [Je

Stort sett, vil du si at din helse er:
Utmerket Meget god God Noksé god Darlig

O O Qs []a [1s

11. BRUK AV MEDISINER

Med medisiner mener vi her alle slags medisiner, bade:

® med og uten resept, naturmedisin, vitaminer og mineraler

® medisin som svelges, inhaleres eller injiseres, stikkpiller,
salver, kremer eller drdper.

Tok du noen slags medisiner | GAR?
Hvis NEI, kan du ga til avsnitt 12.

Hvis JA, besvar folgende: R

Hvilke medisiner tok du | GAR, og hva var grunnen til at du tok
medisinen (diagnose, sykdom, symtom, helseeffekt)?

Sett svarene inn i skjemaet nedenlor, en linje for hver medisin.
Kryss av for ja om du bruker medisinen daglig eller nesten daglig.

€

Grunn til bruk av medisinen Daglig
| GAR var: JA  NEI

Navn pa medisinen
{ett navn pr. linje):

12.. ARBEID

Besvares av dem som har hait innlektsgivende arbeid I minst 100 timer det siste drel:

Besluiv vitkkaomhoten pé det arbeidastedet der du utlorie

Inntelisyivends arbeld | longat tid de siste 12 mnd. (Skriv feks.

Jordbruk, barneavd. pa sykehus, snekkeravd. pa skipsverft e.l.).
Virksomhet:

Hvilket yrkeftiitel har eller hadde du pa dstte arbeidsstedet?
(Skriv f.eks. kornbonde, anestesisykepleier, snekker e.l.)
Yrke:

AN A NN

Hvar lenge har du praktisert
i dette yriket i ditt 2 o Antall ar i yrket :
Har du noen av de folgende yrker (hellid elter deftid)?

Sett kryss for hvert sparsmal. JA  NE

E
(N

Fisker...

Har du tidligere i ditt liv (ilke | dag) hatt inntektsgivende
arbeid som: ’

Bllmekaniker/biloppretter

Frisor

13..SAMLIV

Oppygi antall egne barn (eventuelt 0) av hvert kjonn:

Antail jenter |

Har du noen gang hatt regelmessig samliv uten pre- JA .NEI
vensjon i ett ar eller mer uten at det har fort il graviditet?..[ | [
Med prevensjon menes ogsa mer usikre metoder

som avbrutt samlele, «sikre perioder» etc. T

Antall gutter .. . . :

/ De folgende sporsmal besvares bare av kvinner

Har clu noen gang spontanabortert (ufrivillig mistet fosteret)
etier at graviditet var sikkert pavist?

NEI USIKKER JA

L O O

Hvis JA:
Antall ganger .. .-
Folgende sporsmal besvares bare hvis du har vaert gravid:

Oppgi antall maneder det tok med regelmassig samiiv
uien prevensjon (eller evi. ammingy), tit du bie gravid:

Siste svangerskap mnd. uten prevensjon

Nest siste svangerskap............. mnd. uten prevensjon

Tredje siste svangerskap mnd. uten prevensjon

14. ETTERUNDERSOKELSE

Hvis denne helseundersokelsen viser at du ber undersgkes naer-
mere, hvilken allmennpraktiserende lege/kommunelege snsker
du da & bli henvist til? Oppgi legens navn:

Ikke skriv | disse rutene

Dersom det ikke er nok plass her, kan du fortselte pd eget ark som legges ved.
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