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Background

Women have lower mortalityates than menfollowing most adverse lealth conditions
including hospitalizations [1-3] To explaing 2 Y S yhértality advantage, thditerature
pointstowards the interaction of biological and behavioral factg4s.5]One observation
among the behavioral factors ikat women, on averageutilize primary healthcaremore
than men.[6, 7] Primaryhealthcareis among the main means of preveoni [8, 9] while
timely diagnosiscan becrucial for effective treatmenand NR2 f 2y 3Ay 3 | Y. AYRA DA
[9, 10]

Seeking medicahelp is a complex processshaped bydemographic,structural and
individual factors such asage, sex,access tohealthcare socioeconomic inequalities,
cultural norms, genderoles, and education [11-14] Most quantitative research
documenting patterns irprimary healthcareuse is based on crossectional analysis of
aggregatedevel data. These findings hagensistently shown that womeatilize primary
healthcareservices more often than samaged meng even whenexcludingconsultations
for child-bearing and birth control[7, 15]Onemajor limitation of these populationlevel
studieshas beerthe inability to account for underlying morbidity levels

In contrast to populatiodevel studies, individudevel studieshave yielded mixed
findings Somestudiesreport small ornon-significantdifferences whencomparingmen
and women, who face similarconditions such as headache, back pain, and prior majo

cancers [16-18] Other sudies havefound a consistent female surplus in primary



healthcare usevhen controlling for morbidity level [19-22] It therefore remainsunclear
whether higher rates of primaryhealthcareuse among womert NB RdzS (2 42YS)
health disadvantage or whether theyre due toa lower threshdd to seek medical help.

[16, 23] In addition, studies did not distinguish between users and-asers of primary
healthcare. This distinction is important becaufiere may be no or small differences in
treatment-seeking behavior between those men and women, who are willing to engage
with healthcare, while differences may be more pronounced amongusans.

We investigatetrajectories of primary healthcareseandlevels of norusesurroundinga

health shock measured as thérst hospital admission at age 60 dwlder. We examire
primary healthcare uspatternsbefore and aftethospitalizationfor four major causes of
admission stroke, myocardial infarction (MI), chronic obstructive pulmonary disease
(COPD), angjastrointestinal cancers (Gl We expect the frequency of contacts with
primary healthcare to be higher in the period after admission to hospksMomen have
greate somatic awarenes$24, 25]we assume women to be more likely to engagehwi
primary healthcareservicesg before and after admissiorif men are more reluctant to

see medical advice until hospital admission, we may see a greater change in primary
healthcare use among men than among women after the health shbulally, we
anticipate patterns ofprimary healthcare usdo be moresimilaracrossthe two genders

for GIC and COPthan for stoke and Mlas the formers are slowly progressing chronic
conditions which would require an individual to be exposed to primary healthalaegady

before hospital admission



Methods

Data

We utilizedroutinely collectedpopulationbased register data on hospital admissions and
contacts with primary healthcareovering the entirdDanishpopulation.Usingthe unique
personal identificationnumber (CP&\Number) we linked records from theCentral
Populdion Registry (CPRhe National Patient Register (NPRihd the National Health
ServiceRegister(NHSR)While the CPRcontainsinforY | G A 2y 2y S hialK
status, sex, and date ofbirth, [26, 27] the NPRcontains information onhospital
treatments since 1977, includingdates of admission and discharge, and tause of
admission [28] The NHSRestablished inl990, containsdata on the primary healthcare
use and includes information on the provider and a code for thpFovided services[29]
Since treatmentsof under 16yearolds were reported with the CRfNumber of one
parent until 31 December 1995t was therefore not possible to distinguish whether a
visit was for a parent or a chilskfore 1996and restricted our study period from 1996 to

2014

Study Population
Over one million men and women were aged 60 or older in Denmark bgnuary 1999
(N=1,056,33). We focused orhealthcareuse afterage 60to removeobstetricsrelated

contacts withhealthcare which otherwisewould have biased patterns observed among
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women of reproductive agesWe applied a 7-year washoutperiod to increase the
likelihoodthat the observed admissiois not a readmission. Wshoutperiods of 7 years
are recommended by the Swedish National Board of Health and Welfare in order to
capture first events of MI[30] and have been widely used in registbased studies[31,
32] We excluded 433,352 individuals who were admitted to hospital withenprevious
7-year period, lasting from 1 January 1992 to 31 December.1998

Amongthe remaining individuals (N=623,381), we identifitbdse who wereadmitted to
a Danishhospital between 1 January 199 and 31 December2011 (N=414,839)We
defined an admissionto hospitalas the firstinpatient hospital stay at age 60 or older
lastingthree days(equivalent totwo overnight staysor longer, distinguishingwhether
the underlying cause for the hospitalization wsisoke, MI,CRC,and COPOO(N=65,622.
We linked admissions with data arontacts with primary healthcarecovering the 33
months before andafter hospitalizationthat would capture short and loaterm changes
in primary healthcare use before and after hospital admission

The study population eludesindividualswho survivedand who died within the 33
month period after hospitalization.To account fora potential biasemerging from an
increased healthcare use in close proximity to de@8, 34]we conducted a sensitivity

checkby restrictingour analysigo those who survivethe 33 months after admission.

Study Design and Statistical Modeling

The study design idlustratedin Figure 1For each individual in the study populatiome

recorded the number of contacts with primaryhealthcare in five 6-month periocs
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spanning 30 monthbefore and after the hospitalization evenfarying lengths of stay in
hospital are likely tonfluence the use of outpatient healthcare servicssce intensified
primary healthcare use can occur in preparation for admission or due to treatment
following hospital admission in outpatient settings. Additionaligtensified primary
healthcare use is needed to ensure continuity of care after hospital discharge, and might
be reinforced by GPs rather than initiated by patients themselN@saccount for these
factors andto ensure that all intervals are ofonth length, S & LISuakiditiSral
interval surroundingadmission to hospitalThis intervatoversthree months before and
after hospitalization We omitted this period from our analysis, and thuanalyzed the
frequency ofcontacts with primary healthcanm the five6-month intervals preceding and
following the 6-month admission period. Consequentlihe analysisintervals start 33

months before hospital admission and end 33 months thereafter.

[Figure 1: @erview on the study desigand the modelling of time before and after

hospital admission using a linear spline

We investigated how the number afontacts with primary healthcarehanges with
temporal dstance to hospital admissioffémporalDistance see Figure 1) and with other
covariates. As different temporal patterns before and after hospitalizasiarlikely, we
introduced a binary variableAter Admissiol that could, via interaction with temporal
distance, capture potential differencan the trajectories of healthcare use before and

after hospital admission



In this longitudinalcohort study, the responses areepeated observations of counts.
Furthermore the distribution of the number ofontacts with primary healthcarghows a
stark change aftehospitalization As shown in Figure Bhe marked zeranflation present
before hospital admission largely disappears thereafide utilized a hurdle model to

account for the special properties of our dafas]

[Figure 2: Distribution of contacts with primary healthcare within théo®-month

period before and after admission to hospital

Hurdle models have been increasinglsed in the social and medical sciegcmcluding
applications inhealthcare utilization and substancabuse research[36-40] A hurdle
model is a twepart model which combines a regression modeltfar probability of zere
countswith a regression model for the positive counts. The firsa isinomial logistic
regressionwhich in our application captures narsers of primary healthcar@he second
models the frequency of healthcare use fadividuak who arein the user groupBoth
regression models can, buwto not need toshare the same covariates. An individual
random effectwas incorporated to amunt for repeated observations.oBitive counts
were modelled by a truncated negative binomial regresswith a loglink to account for
overdispersion not captured by the observed covariatés. shown in Table 1, env
performed model selection foboth parts of the model steise and hierarchically,
separatdy for each cause of admissiofhe covariatesare Sex Ageand the variableAfter

Admission which discriminatebetweenthe period before and after hospital admission
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Temporal distance to hospitalization was included in two waythier with a single linear
effect (logscale)or as a linear splinep{ecewiselinear function) with a knot afemporal
Distance= 2. The linear splinallowed the slopeto be different for the6-month intervals
next to the admission perio@s, for examplethe frequencyof contacts with primary
healthcare might havechange& more rapidly within the period close to admissiddased
on! {FA1SQa LyT¥2Nglwa sekyted Mokl (5S ik fingl model The
merging of registers was carried out wittata (Version #). Statistical models were

estimated using thglmmTMBpackagdor R (Version 3.5.1)41]

[Table 1:0Overviewof the stepwise model development process; models were developed

separately by cause of admissjon

Results

Descriptive Statistics

As shown in Table 2,eastudied 65,62 individuals of which 48% were womeand 52%

were men The mean age at first admission was significantly higher (p < 0.001) among
women (77.25 years) than men (75.17 yeaképre women were admittedor COPD and

stroke, while men morewere admitted for Ml andsIC.



[Table 2 The number and percentages lobspital admissions by gender and cause of

admissiorto hospital.]

Regression Model

Table 3 present&xponentiated betecoefficientsfor both parts of thehurdle model The
upper sectionof Table 3shows thelogistic zeroinflation part of the modelfor being in
the nonuser groupWe foundthat men hawe higher oddsof beingin the nornuser group
than womenfor all causes of admissiofror men and women andceoss all causeshe
odds of being in thenon-user group wereconsistently smaller in the periodafter
admission than in the period bare admission A significantinteraction between gender
and the periodof hospital admissiorfor all causesapart fromstroke, suggestghat the
decline in the probability of being non-user after hospital admissiorns largeramong
men than women This resultén smallergenderdifferencesin the probabilitiesof beinga
non-userafter hospitaladmissionFor example, a man aged-69, who was admitd for
MI had a25% probability of beingn the nonuser group before admissionyhile the
probability among women was 15%. After admission for MI, the corresponding
probabilitiesof nonuse were 2%among men and 1% among women.

The probabilities of beingin the nonuser group varied largely bygause ofadmission
within the periodbefore admissionFor example, a an aged 6669, who was admitted

for stroke had a probabilitpf 24%o0f beingin the nonuser group before admission, while



the equivalent probability fora man with COPDwas 6%.After hospitalzation the
corresponding probabilities dbeing a noruser were 2% for stroke and 1% for COPD,

indicating a substantial decline in the levels of ame after hospital admission.

[Table 3Rewllts of hurdle regression mods!

The lower section oTable 3 shows theegressionresultsfor the positive countsnodel
Acrossall causesof admission we found that the average number otontacts with
primary healthcareto steadily increasewithin the period before admissiotut were
between 14% an@0% lower among merdepending on causdheaverage number of
contacts with primary healthcaréncreased substantiallgirectly after hospitalization
Levelsdecreasedthereafter for stroke, MI, and @&, but remained stable folCOPDThe
significant interaction between gender and the period of hospital admission suggests that
the increase in the average number adntacts with primary healthcarafter admission
was lager among men thammongwomen. This resulted in a smalleegder gap inthe
number ofcontactsin the period after hospital admissigrarying from5% to 12%across
the four causesThe posthospitalization increasevashigheramongthe acuteconditions
stroke (73%9 and Ml (64%)than among theslowly-progressingonditionsCOPL¥29%)and
GIC (35%) For example, before admission for MI, men had 2f@8er contacts with

primary healthcarehan women and in the period after ®fewer contacts.
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[Figure3: Estimated, average number of contacts with primary healthdaeéore and

after admission to hospital for I

The trajectories of contacts with primary healthcaréefore and after hospitalization
among men and women admitted for Mte shown in Figure 2Visualizations foCOPD

stroke, andGlCcanbe found inthe supplementarymaterial (Figures: 4-S,5-S,6-S).

Sensitivity Analysis

To examine the impact of mortality selection following hospitalizationon primary
healthcare use patternsve re-ran the analyss excludingindividualswho died duringthe
33-month period after hospitaladmission.This reducd the study population by6%to
42,683 individuals, of which 22,423 were men (53%) and 20,266 women (47%)We
observedonly marginakchangesn the parameters of the hurdle modelsinderlining the
robustness ofour presented main findings. However gender differences increase in
both parts of the modelthe probability of beinga non-use, and the expected number of
contacts with primary healthcaret KA & LI2Ayda G266 NRa (sAnS
primary health care use is lia#d to their survival advantage, albeit likelypoor health.
Resultsof this sensitivity checlire shown in the supplementary material (Tabl&SITable

2-S Table3-S.

11
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DISCUSSION

Principal Findings

We investigatedthe number of contacts with primary healthcaeanongmenandwomen

before andafter the first hospital admissiomt age60 and older Acrossall studiedcauses,
men had lower levels of primary healthcare use before and after hospitalization
addition, men had a higher probabilityof being a noruser beforehospital admission
However, #&er experiencinga health shock, w found substantial decline in the

probability of beinga non-user andincreasein the levels of healthcare usemong both

men and women In absolute termsthese changesvere stronger among men than

amongwomen.

Strengths and Limitations

We utilized high-quality register datawhichcoveredthe entire Danish population ove23
years, ranging froml992 to 2014. Working with populatiofbased registers reduces
challengesof longitudinal surveyslosses to followup, recall bias, and non-responses.
These issueshave significant impact on the generalizability ofresults and often
systematicallydiffer betweenmen and women[16, 42]

This study usesndividuatlevel data onfour causes of hospital admissida examine
changesin treatmentseeking behaviomafter a health shock by comparingmen and
women ofsimilar morbidity levelsUnfortunately,our data did not allow us to investigate

12



the severity of the underlyig conditions Systematigenderdifferences in the severity of
the studied conditiongould influencegenderspecific pattens of primary healthcare use
before and after admissiorurthermore, the datan primaryhealthcaredid not allow to
distinguish whether a contact wasirectly related to the cause ofadmission to hospital
and whether it wasa preventative visit offor continuing treatment In addition, ar
findings may be limited to the Danish healthcarentext in whech there areno outof-
pocket expensedor GP visitsand may not be generalizable to othevelfare state
contexts. Despite these limitations, our study makan important contribution to the
literature byexamining gender differences in the levels of pniynhealthcare use across
four major conditions anddistinguishing betweenusers and nofusers of primary

healthcare.

Interpretations and Implications

Using a hurdle model enabled us to distinguish betweentwo features: first, the
probability thatindividualsare users of primary healthcare, argkcond, thenumber of
contactsgiventhat an individualis a user of primary healthcarBifferentiating by cause
of hospitalizationallowed us to investigate whether consultation patterdsgfered by
acute and slowhprogressing conditionsFor Ml and stroke, ygnptoms might not be
present before disease onsetor already present symptoms might beverlooked.
Contrastingly patients with COPDare likely to havenoticeable symptomsbefore

admission.While we found probabilities of noruse before admission to hospited be

13



highest among the acute conditions MI and strokobabilities were lowest for the
slowly progressing condition COPD.

Before admissionto hospital, and consisently acrossall four causes ofadmission,men
were lesslikely tobe users of primary healthcatban women Thisfinding appears to be
in line with early qualitative work ordifferentialsin treatmentseeking behavior, which
reported that the postponement of treatmerdeeking iggenderpatterned [25, 4345] In
the past, he overgeneralization of these findingsas contributed to over-simplified,
stereotypical expectationabout gender and treatmenrseeking behavior: men are more
reluctant to seek medical advice while women aneer-users of the healthcare system,
being more willing to consula doctor even with lessserious complaints[46, 47]
However, wefound a remarkable share afomento be non-usersbefore admission to
hospital. This is consistent with more recemork, which has demonstrated that
neglectng symptoms and postponingeatment-seeking exist among womeino. [46]
Therefore, teatmentseekingbehaviorcannot be separated intbinary gender patterns.
Men and womenmay face similarpsychesocial obstacles inusing primary healtrcare
services.[48] For exampleboth may postpone seeing a doctoirwhen no urgencyis
perceived.[16] At the same tine, when experiencingsignsof a severedisease suchas
lung cancerfear of the diagnosi§implicationsmay be areason fornot seekingmedical
advice [49-51] In our study the probabilities of being a neaserof primary healthcare
were equally low after admission to hospitatkmongmen andwomen. Thismay partly
reflect the impact ofestablishedtreatment schemesafter hospitalizationfor a specific

condition which are fixed A NNB & LISO(G A @S géhder NeweSheldsdt, éndeB v (1 Q &
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differences incontacts with primary healthcardid not disappearafter hospitalization.
Instead,women used primary healthcare services more oftdran menacross alfour
causes This may bedue to higher mortality selection in mefollowing hospitalization:
women are more likely to survivia disabling conditiond3] Supporting this assumption,
we found greater gender differences when restricting the gsa to individuals who

survivedthe 33-month periodfollowing admission

Conclusion

Although men were more responsive to a health sheitk respect to primary healthcare

use our findings indicate a lower threshold for treatmesgeking among women.
However, higher levels of primary health care use among women may be underpinned by
the fact that women are more likely to survive in disabling conditions, while men
experience tgher levels of mortality following hospitalizatiomncreasingY Sy énd

% 2 Y S yidage of primary healthcare servigdeng before hospitalizationshould be

given attention to prevent or postponthe ultimate health deterioration.
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FIGURES
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Figure 1: Overview on the study design and the modelling of time before and after

hospital admission using a linear spline
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Figure 2: Distribution of contacts with primary healthcare within the 3- to 9-month

period before and after admission to hospital
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TABLES

Table 1: Overview of the stepwise model development process; models were developed separately by cause of admission

Cause Model Model for zero-counts Model for positive counts AIC dAIC DF
Stroke 1 After + Sex Age+ (1|ID) Temporal Distance * After + SexAge+ (1|ID) 1,014,319 753 17
Stroke 2 After + Sex Age+ (1|ID) Temporal Distance * After + Sex * AfteAge+ (1]ID) 1,013,961 395 18
Stroke 3 After + Sex Age+ (1|ID) lin.spline(Temporal Distance) * After + Sekge+ (1|ID) 1,013,925 359 19
Stroke 4 After + Sex Age+ (1/|ID) lin.splingTemporal Distance) * After + Sex * AfteAge+ (1]ID) 1,013,566 0 20
Stroke 5 After * Sex Age+ (1|ID) lin.spline(Temporal Distance) * After + Sex * Aftéxge+ (1|ID) 1,013,567 1 21
M 1 After + Sex Age+ (1/|ID) Temporal Distance * After + SeXAge+ (1|ID) 719,204 468 17
M 2 After + Sex Age+ (1|ID) Temporal Distance * After + Sex * AfteAge+ (1|ID) 718,932 195 18
M 3 After + Sex Age+ (1/|ID) lin.spline(Temporal Distance) * After + Sekge+ (1|ID) 719,012 275 19
M 4 After + Sex Age+ (1|ID) lin.spline(Temporal Distance) * After + Sex * Aftéxge+ (1|ID) 718,739 2 20
MI 5 After * Sex #Age+ (1|ID) lin.spline(Temporal Distance) * After + Sex * Aftéxge+ (1|ID) 718,737 0 21
COPD 1 After + Sex Age+ (1/|ID) Temporal Distance * After + SeXge+ (1|ID) 447,466 176 17
COPD 2 After + Sex Age+ (1/|ID) Temporal Distance * After + Sex * AfteAge+ (1|ID) 447,368 79 18
COPD 3 After + Sex Age+ (1|ID) lin.splingTemporal Distance) * After + SeAge+ (1|ID) 447,399 110 19
COPD 4 After + Sex Age+ (1/|ID) lin.spline(Temporal Distance) * After + Sex * Aftéxge+ (1]ID) 447,302 12 20
COPD 5 After * Sex Age+ (1|ID) lin.splindTemporal Distance) * After + Sex * AfteAge+ (1|ID) 447,289 0 21
GIC 1 After + Sex Age+ (1/|ID) Temporal Distance * After + SeXAge+ (1|ID) 513,393 274 17
GIC 2 After + Sex Age+ (1/|ID) Temporal Distance * After + Sex * AfteAge+ (1|ID) 513,289 169 18
GIC 3 After + Sex Age+ (1/|ID) lin.spline(Temporal Distance) * After + Sekge+ (1|ID) 513,228 109 19
GIC 4 After + Sex Age+ (1|ID) lin.spline(Temporal Distance) * After + Sex * Aftéxge+ (1|ID) 513,123 3 20
GIC 5 After * Sex #Age+ (1|/ID) lin.spline(Temporal Distance) * After + Sex * Aftége+ (1]ID) 513,119 0 21

Note: (1|D) stands for individual random effect

20



Table 2: Number and percentage of hospital admissions by gender and cause of
admission to hospital

Cause of ICD-10 Men Women
Admission Chapter No. in % No. in %
Stroke 1.61¢ .64 11,919 34.8 12,227 38.9
Ml 1.21¢1.22 10,482 30.6 6,736 21.4
COPD J.40¢ J.47 4,335 12.7 5,530 17.6
GIC C.15¢ C.26 7,465 21.8 6,928 22
Total - 34,201 100.0 31,421 100.0
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Table 3: Results of hurdle regression models

Logistic Model: Zero Counts [exp(b)] Stroke MI COPD GIC
Intercept 0.17 *** 0.18 ***  0.03*** (.22 ***
After Admission 0.06 *** 0.07 ¥**  0.19 *** (.23 ***
Men 1.80 *** 1.84 %+ 2.16** 160 ***
Men * After Admission 0.96 0.89* 0.75** 0.89*
Age 7079 0.53 *** 0.46 ***  0.60 ***  0.46 ***
Age 8089 0.35 *** 0.28 ***  (0.43 *** (.29 ***
Age 90+ 0.32 *** 0.26 ***  0.66 0.23 ***
No. of Observations 216,700 157,680 88,712 114,961
No. of Groups 24,146 17,218 9,865 14,393
VAR Individual Random Effect 4.60 3.90 6.05 3.87
Negative Binomial Model: Positive Counts [exp(b)] Stroke MI COPD GIC
Intercept 3.63 *** 3.54** 513 ** 3 46 ***
lin.spline(Temporal Distance) 1 0.94 *** 0.95** 0.91** (.87 ***
lin.spline(Temporal Distance) 2 0.87 *** 0.88 *** 0.80 *** (.79 ***
After Admission 1.73 *** 1.64 *** 129 *** ] 35 **x
lin.spline(Temporal Distance)1 * AftAdmission 0.94 *** 0.94**  1.06** 1.06 ***
lin.spline(Temporal Distance)2 * After Admission  0.98 * 0.95 *** 124 *xx ] 17 wxx
Men 0.82 *** 0.80 ***  0.86 *** (.86 ***
Men * After Admission 1.17 *** 1.11 %+ 1,08 ** 1,10 ***
Age 7079 1.12 *** 1.14 ¥+ 1.08** 1,13 ***
Age 80689 1.16 *** 1.24 % 1,10 ** 122 ***
Age 90+ 1.13 *** 1.23** 1.07 1.28 ***
No. of Observations 216,700 157,680 88,712 114,961
No. of Groups 24,146 17,218 9,865 14,393
Overdispersion Parameter 11.20 15.50 13.90 8.55
VAR Individual Random Effect 0.23 0.24 0.25 0.28
Significance codes: "™**":0.001 "*":0.01 ™":0.05 "":0.1
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Table 1-S: Overview of the stepwise model development process; survivors of the 33-month study period

SUPPLEMENTARY MATERIAL: TABLES

Cause  Model Model for zero-counts Model for positive counts AIC dAIC DF
Stroke 1 After + Sex Age+ (1]ID) Temporal Distance * After + Sege+ (1|ID) 783,611 753 17
Stroke 2 After + Sex Age+ (1|ID) Temporal Distance * After + Sex * AfteAge+ (1|ID) 783,310 395 18
Stroke 3 After + Sex Age+ (1]ID) lin.spline(Temporal Distance) * After + SeXxge+ (1]ID) 783,224 359 19
Stroke 4 After + Sex Age+ (1|ID) lin.spline(Temporal Distance) * After + Sex * Aftéxge+ (1|ID) 782,922 0 20
Stroke 5 After * Sex +Age+ (1|ID) lin.spline(Temporal Distance) * After + Sex * Aftéxge+ (1|ID) 782,923 1 21
Ml 1 After + Sex Age+ (1|ID) Temporal Distance * After + SeXAge+ (1|ID) 585,568 452 17
Mi 2 After + Sex Age+ (1|ID) Temporal Distance * After + Sex * AfteAge+ (1|ID) 585,347 231 18
MI 3 After + Sex Age+ (1|ID) lin.spline(Temporal Distance) * After + Sekge+ (1|ID) 585,342 225 19
Mi 4 After + Sex Age+ (1|ID) lin.spline(Temporal Distance) * After + Sex * Aftéxge+ (1|ID) 585,120 4 20
Ml 5 After * Sex +Age+ (1|ID) lin.spline(Temporal Distance) * After + Sex * Aftéxge+ (1]ID) 585,116 0 21
COPD 1 After + Sex Age+ (1|ID) Temporal Distance * After + SeXge+ (1|ID) 320,473 131 17
COPD 2 After + Sex Age+ (1|ID) Temporal Distance * After + Sex * AfteAge+ (1|ID) 320,395 53 18
COPD 3 After + Sex Age+ (1|ID) lin.splingTemporal Distance) * After + Sege+ (1|ID) 320,426 84 19
COPD 4 After + Sex Age+ (1|ID) lin.spline(Temporal Distance) * After + Sex * Aftéxrge+ (1|ID) 320,349 6 20
COPD 5 After * Sex +Age+ (1|ID) lin.spling Temporal Distance) * After + Sex * AfteAge+ (1|ID) 320,342 0 21
GIC 1 After + Sex Age+ (1|ID) Temporal Distance * After + SeXge+ (1|ID) 287,754 171 17
GIC 2 After + Sex Age+ (1|ID) Temporal Distance * After + Sex * AfteAge+ (1|ID) 287,685 101 18
GIC 3 After + Sex Age+ (1|ID) lin.spline(Temporal Distance) * After + Sekge+ (1|ID) 287,656 72 19
GIC 4 After + Sex Age+ (1|ID) lin.spline(Temporal Distance) * After + Sex * Aftéxge+ (1|ID) 287,586 2 20
GIC 5 After * Sex +Age+ (1|ID) lin.spline(Temporal Distance) * After + Sex * Aftéyge+ (1|ID) 287,584 0 21

Note: (1|D) stands for individual random effect
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Table 2-S: Number and percentage of hospital admissions by gender and cause of
admission; survivors of the 33-month study period

Cause of ICD-10 Men Women
Admission Chapter No. in % No. in %
Stroke 1.61¢1.64 8,388 37.4 8,432 41.6
Ml 1.21¢1.22 8,065 36.0 4,873 24.1
COPD J.40¢ J.47 2,651 11.8 3,778 18.6
GIC C.15¢ C.26 3,319 14.8 3,177 15.7
Total - 22423  100.0 20,260  100.0
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Table 3-S: Results of hurdle regression models: survivors of the 33-month study period

Logistic Model: Zero Counts [exp(b)] Stroke MI COPD GIC
Intercept 0.18 *** 0.18**  0.03***  (0.19 **
After Admission 0.07 *** 0.08 ***  0.19 *** (.30 ***
Men 1.87 *** 2.01** 231 ** 186 *rx
Men * After Admission 0.94 0.89* 0.79 ** 0.89*
Age 7079 0.57 *** 0.49 ¥**  (0.61*** (.43 ***
Age 8089 0.39 *** 0.32** (.45 *** (.27 ***
Age 90+ 0.36 *** 0.33**  0.92 0.15 ***
No. of Observations 168,200 129,389 64,290 64,960
No. of Groups 16,820 12,938 6,429 6,496
VAR Individual Random Effect 4.19 3.59 5.44 3.56
Negative Binomial Model: Positive Counts [exp(b)] Stroke MI COPD GIC
Intercept 3.60 *** 3.51 ¥* 487 ** 331 ***
lin.spline(Temporal Distance) 1 0.95 *** 0.96 *** 0.92** (.89 ***
lin.spline(Temporal Distance) 2 0.89 *** 0.89** 0.82** (.80 ***
After Admission 1.73 *** 1.68 ***  1.29%* 1 2D *k*

lin.spline(Temporal Distance)l * After Admission  0.92 *** 0.92**  1.04** 104 *
lin.spline(Temporal Distance)2 * After Admission ~ 0.98 ** 0.94 *x 125 % ] 1Q *xx

Men 0.80 *** 0.78 ***  (0.85** (.82 ***
Men * After Admission 1.11 **= 1.11**  1.08**  1.09 ***
Age 7079 1.10Q *** 1.13**  1.08 ***  1.18 ***
Age 80689 1.13 *** 1.19 % 111 ** 1 27 *x*
Age 90+ 1.09 ** 1.15**  0.99 1.35 ***
No. of Observations 168,200 127,370 64,290 64,960
No. of Groups 16,820 12,737 6,429 6,496
Overdispersion Parameter 12.80 17.50 16.60 11.30
VAR Individual Random Effect 0.22 0.22 0.25 0.28
Significance codes: "™**":0.001 "™*":0.01 ™" :0.05 "":0.1
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SUPPLEMENTARY MATERIAL: FIGURES
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Figure 4-S: Estimated, average number of contacts with primary healthcare before and

after admission to hospital for chronic obstructive pulmonary disease
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