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Background: There is limited information on follow-up routines for adequate poststroke care after discharge from hospital.
Purpose: This study aimed to assess the likelihood of general practitioner (GP) follow-up within 18 months after an ischemic stroke 
and to identify clinical factors influencing follow-up frequency.
Patients and Methods: Home-dwelling patients admitted to St. Olavs University Hospital with ischemic stroke between 2015 and 
2017 were included. Follow-up was assessed by linkage to administrative health data, tracking GP visits over the 18-month period post 
discharge.
Results: In total, 278 of the 302 patients included (92%) had at least one consultation, with a mean time to first consultation of 64 
days (SD 96). Of these 278 patients, the cumulative probability of a consultation within 30, 90, 365, and 540 days was 56%, 81%, 
96%, and 100%, respectively. The mean number of consultations during the 18-month follow-up was 6.2 (SD 6.7). Factors associated 
with a lower probability of consultation within the first 90 days included use of home care services (HR 0.56, 95% CI 0.41–0.77), 
disability (HR 0.70, 95% CI 0.61–0.79), frailty (HR 0.82, 95% CI 0.72–0.94), and cognitive impairment (HR 0.85, 95% CI 0.75–0.97). 
Additionally, older age (coefficient −0.09 per year, 95% CI −0.16 to −0.02), use of home care services (coefficient −2.34, 95% CI 
−4.52 to −0.15), and cognitive impairment (coefficient −0.77, 95% CI −1.46 to −0.09) were associated with fewer consultations.
Conclusion: Most patients had at least one GP consultation within 18 months poststroke. However, vulnerable patients with advanced 
age, frailty, disability, and cognitive impairment may be at risk of suboptimal follow-up after ischemic stroke.
Keywords: ischemic stroke, general practice, primary care, cardiovascular prevention, secondary prevention

Introduction
Significant efforts have been made to improve acute stroke care and rehabilitation, leading to a growing number of stroke 
survivors requiring optimal secondary prevention.1 Despite well-established guidelines, studies continue to report 
suboptimal risk factor control and low adherence to secondary preventive medications, which increase the risk of 
recurrent stroke and other cardiovascular events.2–7

Several factors may contribute to poor adherence and inadequate risk factor management, including patient-related 
barriers (eg, socioeconomic status, disability, cognitive decline), physician-related factors (eg, complex drug regimens, 
time constraints), and health care system factors (eg, follow-up routines in primary care, coordination between hospital 
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and primary care).8 While secondary prevention strategies emphasize regular monitoring and medication adherence, the 
implementation of structured follow-up in clinical practice remains inconsistent.

General practitioners (GPs) play a crucial role in the long-term management of stroke patients. Beyond the 
recommended 3-month follow-up at hospital outpatient clinics, no standardized poststroke follow-up program exists in 
Norway.9 This raises concerns about whether stroke patients receive adequate long-term monitoring and risk factor 
management.10 Given the heterogeneity of stroke survivors – including variations in comorbidities, disability levels, and 
risk factor burdens – there is a critical need to better understand how follow-up care is delivered. However, limited 
evidence exists on how frequently stroke patients are seen in primary care, what factors influence follow-up timing and 
whether certain patient groups are at risk of inadequate monitoring. Identifying these gaps is essential for optimizing 
secondary prevention strategies. To address this, we aim to assess the frequency of GP follow-up within an 18-month 
period poststroke and identify key clinical factors influencing both the time to first contact and the frequency of follow-up 
visits.

Materials and Methods
Study Population
This study is part of the Nor-COAST (Norwegian Cognitive Impairment after Stroke) study, a Norwegian multicenter 
observational cohort study that consecutively included patients with acute stroke at five Norwegian stroke units between 
May 2015 and March 2017.11 For the current substudy, we included patients with ischemic stroke treated at St. Olavs 
University Hospital in central Norway (n=356). We excluded patients who died within the first 3 months poststroke 
(n=19) and patients residing in long-term care facilities at the 3-month follow-up (n=34). One patient was lost to follow- 
up due to emigration, leaving 302 home-dwelling patients eligible for analysis, Figure 1.

These patients were assessed at the outpatient clinic at 3 and 18 months poststroke through cognitive and physical 
clinical examinations, interviews, self-report questionnaires, and blood samples. We assessed patients unable to attend the 
outpatient clinic via telephone interview or through proxy information. The study was approved by the Regional 
Committee for Medical and Health Research Ethics in North Norway (REC number 2017/1462). All participants gave 
their written informed consent before inclusion or proxy consent was obtained if they could not provide it themselves. 
The study was conducted in accordance with the Declaration of Helsinki.

Figure 1 Flow chart of inclusion and exclusion of patients in current analysis. 
Abbreviation: HELFO, the Norwegian Health Economics Administration.
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Outcome Assessments
Assessment of Follow-Up in General Practice
In Norway, all residents are assigned a specific GP to consult according to the regular general practitioner scheme. GPs 
have a list of patients for whom they hold a special responsibility. Contacts with the GPs’ office from the discharge date 
to 18 months post discharge were identified through linkage to the Norwegian Health Economics Administration 
(HELFO). HELFO, a subdivision of the Directorate of Health, administers payments from the National Insurance 
scheme to health care providers, ensuring accessible and equitable health services.12 This includes services from general 
practice offices, reimbursed through codes registered in the Norwegian Control and Payment of Health Reimbursement 
(KUHR) database. For this study, we defined contacts with diagnostic codes related to cardiovascular diseases, according 
to the International Classification of Primary Care (ICPC) code system, as relevant.13 This classification was intended to 
capture follow-up appointments where secondary prevention was a primary or secondary focus. Contacts without 
a cardiovascular diagnostic code were excluded. A complete list of relevant diagnostic codes is provided in 
Supplementary Table S1.

We retrieved contact dates and reimbursement codes. A consultation with a GP was defined as a “face-to-face 
contact”, based on the reimbursement codes 2ad (consultation with a doctor, day rate) and/or 11ad (home visit, day rate), 
according to the Norwegian Medical Association’s “Normal Tariff for General Practice 2016–2017”. Simple contacts 
were recorded separately, such as telephone calls, electronic communication, sick leave registrations, and electronic 
prescriptions. Follow-up information on the date of death was obtained from the Norwegian Causes of Death Registry.

Factors Influencing Follow-Up Frequency and Time to First Contact
Potential factors influencing the degree of follow-up were chosen a priori, based on results from previously published 
studies.5,14,15 We analyzed age and years of education as continuous variables, sex with males as reference. Home care at 
admission or the 3-month follow-up was obtained through the self-report questionnaire and analyzed as a categorical 
variable (yes/no). Disability was measured by the Modified Rankin Scale at discharge and analyzed as a continuous 
variable, with scores ranging from 0 (no symptoms) to 5 (severe disability).16 Frailty was assessed using the modified 
5-item Fried criteria,17 with a score from 0 (robust) to 5 (frail) based on slow gait speed, reduced grip strength, self- 
reported fatigue, low physical activity, and unintentional weight loss, all assessed during the index stay. Cognitive 
function was assessed using the Global Deterioration Scale (GDS),18 through interviews with caregivers conducted by 
study nurses during the hospital stay. GDS is a global measure of cognitive function and ability to perform daily life 
activities, with scores ranging from 1 (normal cognitive function) to 7 (severe dementia). Psychological distress was 
measured using the Hospital Anxiety and Depression Scale (HADS)19 at 3 months and analyzed as a continuous variable 
(score 0–42). For factors potentially influencing time to first contact, medication changes during hospital stay were 
defined as a new prescription of a secondary preventive drug (adding a drug with the following Anatomical Therapeutic 
Chemical Classification System codes (ATC): antithrombotic drugs (B01A), antihypertensive drugs (C02A, C02C, 
C02D, C03A, C07, C08, C09) or lipid-lowering drugs (C10)) and analyzed as categorical variable (yes/no).

Assessment of Vascular Treatment Targets and Medication Adherence
Blood pressure (BP) at follow-up was measured three times by the same physician with one-minute intervals, and the 
mean of the second and third measurements was used in the analysis. BP control was defined as BP < 140/90 mmHg 
according to the recommendations in Norwegian guidelines at the time of the survey.9 Non-fasting serum concentrations 
of low-density lipoprotein cholesterol (LDL-C) were measured, and LDL-C control was defined as < 2.0 mmol/L.9 We 
defined persistence as medication continuation from hospital discharge to 18 months poststroke. Self-reported medication 
adherence was measured by the 4-item Morisky Medication Adherence Scale (MMAS-4),20–22 where a score of 4 
corresponds to high adherence, 2–3 to medium adherence, and 0–1 to low adherence.

Statistical Analysis
We report means with standard deviations (SD) and proportions as appropriate for baseline characteristics. We use 
descriptive statistics to describe the proportion of patients with a follow-up appointment by the GP within 1, 3, 6, 12, and 
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18 months poststroke. We used a Cox regression model with the probability of a consultation within the first 90 days as 
the outcome variable. The following covariates were included in the model, one at a time: age, sex, education, home care 
services, disability, frailty, cognitive impairment, psychological distress, and medication changes during hospital stay. We 
did unadjusted analyses and analyses adjusted for age, sex, and education. In a linear regression model with number of 
consultations between discharge and 18 months as the dependent variable, the following covariates were included in the 
model, one at a time: age, sex, education, home care services, disability, frailty, cognitive function, and psychological 
distress. Due to non-normality of residuals, we used bootstrapping with bias-corrected and accelerated (BCa) adjustment, 
using B=2000 bootstrap samples. We did unadjusted analyses and analyses adjusted for age, sex, and education. We used 
single imputation with predictive mean matching for missing risk factor levels at 3 and 18 months. We report estimates 
with 95% confidence intervals (CI) where relevant. Two-sided p-values <0.05 were considered as statistically significant. 
However, due to multiple comparisons, p-values between 0.01 and 0.05 should be interpreted cautiously. Data analysis 
was performed using Stata version 16 (StataCorp 2015. College Station, Texas, USA).

Subgroup Analyses
In a preplanned subgroup analysis, we excluded patients using warfarin, as they are regularly monitored through 
International Normalized Ratio measurements. We also analyzed associations between the number of contacts and 
covariates separately for patients with and without home-care services.

To explore the association between cognitive function and poststroke follow-up, we conducted a subgroup analysis 
excluding patients with prestroke cognitive impairment (GDS > 3). Additionally, we examined the association between 
cognitive function at follow-up, and both follow-up frequency and the probability of having a consultation within the first 
90 days.

Results
Baseline Characteristics
Baseline characteristics are shown in Table 1. The mean (SD) age was 73.8 (10.5) years (range 37 to 96), and 42% were 
female. Most patients had mild strokes (mean National Institutes of Health Stroke Scale score of 4.0 (SD 4.4)) and 57% 
had an independent functional status at discharge.

Table 1 Clinical Characteristics at the Index Stroke Event

Prestroke Demographic and Clinical 
Characteristics

Prestroke Vascular Risk Factors Poststroke Clinical Characteristics

Age (years) 73.8 (10.5) Atrial fibrillationd 70 (23%) NIHSSj admission 4.0 (4.4)

Sex, female 127 (42%) Diabetes mellituse 59 (20%) NIHSS discharge 2.1 (2.5)

Education (years) 11.4 (3.6) Hypertensionf 177 (59%) Independent functional statusa at discharge 171 (57%)

Living alone 113 (37%) Hypercholesterolemiag 148 (49%) Number of medications at discharge 5.6 (2.5)

Independent functional statusa 260 (86%) Previous stroke / TIAh 86 (28%) Antihypertensive drugsk 233 (77%)

Charlson Comorbidity Index 4.2 (1.9) Ischemic heart diseaseh 67 (22%) Lipid-lowering drugsk 255 (84%)

Cognitive impairmentb 55 (18%) Peripheral artery diseaseh 30 (10%) Antiplatelet drugsk 246 (81%)

Frailc 37 (12%) Estimated GRFi (mL/min/1.73 m2) 76.6 (18.1) Anticoagulationk 81 (27%)

Home care 41 (14%) Current tobacco smoking 67 (22%) Warfarin or heparink 39 (13%)

BMI 26.1 (3.9) DOACk 42 (14%)

Antidiabetic drugsk 40 (13%)

Notes: Values are n / N (%) or mean (standard deviation (SD). aDefined as Modified Rankin Scale ≤2. bDefined as score ≥ 3 on Global Deterioration Scale. cFrailty measured 
by 5-item Fried criteria. dAtrial fibrillation was defined by self-report or documented on electrocardiogram or telemetry during admission. ePrestroke diabetes mellitus was 
defined as self-reported diabetes or HbA1c ≥ 48 mmol/mol or prescribed antidiabetic drugs at admission. fHypertension was defined as use of antihypertensive drugs at 
admission. gHypercholesterolemia was defined by use of lipid lowering drugs at admission. hPrevalence of previous cerebrovascular disease and coronary heart disease was 
retrieved from hospital medical records. iCKD-EPI equation based on gender, age and the serum creatinine concentration at admission. jStroke severity according to 
National Institutes of Health Stroke Scale (NIHSS). kAt discharge or started <3 months after discharge. 
Abbreviations: TIA, Transient ischemic attack; BMI, Body Mass Index; GFR, Glomerular Filtration Rate; DOAC, Direct Oral Anticoagulant.
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Follow-Up by GPs From Discharge to 18 Months After Stroke
In total, 4% (n=12) died between 3 and 18 months. Median time from discharge to death for these patients was 351 days 
(interquartile range (IQR) 209 to 411). In total, 96% (n=289) had contact with their GP, either through consultations or 
simple contacts, in the period from discharge to the 18-month follow-up, leaving 4% (n=13) with no contact.

Furthermore, 92% (n=278) had at least one consultation. Mean time from discharge until first consultation with the 
GP was 64 days (SD 96), range 1 to 531 days. The cumulative probability of a consultation within 30, 90, 180, 365 and 
540 days for patients who had a consultation (n=278) were 56% (n=155), 81% (n=225), 90% (n=251), 96% (n=267) and 
100% (n=278), respectively.

The number of consultations per patient ranged from 0 to 50, with an average of 6.2 (SD 6.7). Of patients having 
a GP consultation, 11% (n=32) had only one consultation, whereas 14% (n=43) had two consultations, 7% (n=22) had 
three consultations, and 9% (n=27) had four consultations. In total, 51% (n=154) had five or more consultations.

At the 3- and 18-month follow-up, 26% (n=72) and 24% (n=58) had home care services, respectively. In total, 57% 
had attended some form of rehabilitation service within the first 3 months (details in Supplementary Table S2).

Patient Characteristics and the Likelihood of Follow-Up Within 90 Days Post-Stroke
Table 2 shows results from the Cox regression analysis, reporting hazard ratios (HRs) for clinical factors associated with 
the probability of a consultation within 90 days poststroke. In unadjusted analyses, use of home care services (HR 0.56, 
95% CI 0.41 to 0.77), disability (HR 0.70, 95% CI 0.61 to 0.79), frailty (HR 0.82, 95% CI 0.72 to 0.94) and cognitive 
impairment (HR 0.85, 95% CI 0.75 to 0.97) were associated with lower probability of having a consultation the first 90 
days postdischarge. Analyses adjusted for age, sex, and education showed effect estimates in line with the unadjusted 
analyses. However, the association between cognitive impairment and consultation the first 90 days was no longer 
significant after adjustment (HR 0.88, 95% CI 0.77 to 1.01, p=0.076).

Supplementary Table S3 shows patient characteristics and risk factor levels at 3 months for patients stratified by time 
to first consultation. In total, 57% of patients having a consultation the first month had reached the LDL-C target at 3 
months, while 42% of patients with no GP consultation had reached the target. Mean systolic blood pressure for patients 
with contact the first month was 143 mmHg (SD 18), while the level for patients with first contact after 365 days was 
148 mmHg (SD 15). A larger proportion of patients with late first contact with a GP tended to have both inpatient and 
outpatient rehabilitation between 0 and 3 months than those with early contact in descriptive analyses.

Table 2 Cox Regression Model with Consultation with the General Practitioner Within the First 90 
Days Post-Discharge as Outcome Variable (n = 302)

Unadjusted Analysis Adjusted Analysisg

n HR (95% CI) p-value HR (95% CI) p-value

Age, years 302 0.99 (0.98 to 1.00) 0.091 0.99 (0.98 to 1.0) 0.076

Sex, female 302 1.01 (0.78 to 1.31) 0.942 1.08 (0.82 to 1.42) 0.578

Education, years 302 1.03 (1.00 to 1.07) 0.093 1.02 (0.98 to 1.07) 0.242
Home Care servicesa 302 0.56 (0.41 to 0.77) <0.001 0.57 (0.41 to 0.80) 0.001

Disabilityb 300 0.70 (0.61 to 0.79) < 0.001 0.70 (0.62 to 0.80) <0.001

Frailtyc 302 0.82 (0.72 to 0.94) 0.004 0.84 (0.73 to 0.96) 0.011
Cognitive impairmentd 297 0.85 (0.75 to 0.97) 0.015 0.88 (0.77 to 1.01) 0.076

Psychological distresse 236 0.98 (0.96 to 1.00) 0.165 0.98 (0.96 to 1.01) 0.129

Medication changes during admissionf 302 1.15 (0.86 to 1.55) 0.352 1.10 (0.81 to 1.48) 0.540

Notes: aHome care services at baseline or 3 months follow-up. bMeasured by Modified Rankin Scale with 0 as reference 
corresponding to no disability. cMeasured by 5-item Fried Frailty Criteria with 0 as reference corresponding to robust, and 5 to 
frail. dMeasured by Global deterioration scale with 1 as reference corresponding to normal cognitive function and 7 to severe 
dementia. eHospital Anxiety and Depression Scale (HADS) 0–42, with 0 as reference with increasing scores indicating increasing 
burden. fAdded secondary preventive medications during hospital stay. gAdjusted for age, sex and education. 
Abbreviation: HR, Hazard ratio.
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Associations Between Patient Characteristics and Number of Consultations with the GP
Table 3 shows results from the linear regression reporting coefficients for clinical factors associated with increasing 
number of consultations with the GP in the follow-up period. Older age (coefficient −0.09 per year (95% CI −0.16 
to −0.02), use of home care services (coefficient −2.34 (95% CI −4.52 to −0.15) and cognitive impairment 
(coefficient −0.77 per point increase on GDS (95% CI −1.46 to −0.09) were associated with fewer consultations 
with the GP in unadjusted analyses. The associations between number of consultations and home care services and 
cognitive impairment were not significant in adjusted analyses.

For patients with no consultation with the GP, persistence to secondary preventive drugs prescribed at discharge was as 
follows: 85% for antihypertensives, 79% for lipid-lowering drugs, and 89% for antithrombotic drugs (Table 4). The 
corresponding numbers for patients with ≥5 consultations, were 93%, 88% and 98%, respectively. In total, 74% of patients 
with ≥5 consultations reported high medication adherence compared to 67% of those with no consultation. Supplemental 
clinical characteristics for patients stratified by number of consultations are shown in Supplementary Table S4. In total, 96% 
of patients with no GP consultation had a Nor-COAST study follow-up appointment at 3 or 18 months.

Table 3 Linear Regression with Number of Consultations with the General Practitioner Within 
18 Months Poststroke as Dependent Variable (n = 302)

n Unadjusted Analysis Adjusted Analysisg

Coefficient (95% CI) p-value Coefficient (95% CI) p-value

Age, years 302 −0.09 (−0.16 to −0.02) 0.015 −0.09 (−0.16 to −0.02) 0.018

Sex, female 302 −0.81 (−2.32 to 0.72) 0.296 −0.49 (−2.0 to 1.02) 0.535
Education, years 302 0.18 (−0.19 to 0.39) 0.075 0.09 (−0.13 to 0.31) 0.424

Home Care servicesa 302 −2.34 (−4.53 to −0.15) 0.036 −1.58 (−3.89 to 0.71) 0.176

Disabilityb 300 −0.42 (−1.13 to 0.29) 0.249 −0.14 (1–0.89 to 0.61) 0.709
Frailtyc 302 −0.48 (−1.18 to 0.22) 0.181 −0.17 (−0.91 to 0.57) 0.643

Cognitive impairmentd 297 −0.77 (−1.46 to −0.09) 0.027 −0.50 (−1.25 to 0.25) 0.191

Psychological distresse 236 −0.09 (−0.23 to 0.05) 0.206 −0.08 (−0.22 to 0.07) 0.296

Notes: aHome care services at baseline or 3 months follow-up. bMeasured by Modified Rankin Scale with 0 as reference 
corresponding to no disability. cMeasured by 5-item Fried Frailty Criteria with 0 as reference corresponding to robust, and 5 
to frail. dMeasured by Global deterioration scale with 1 as reference corresponding to normal cognitive function and 7 to 
severe dementia. eHospital Anxiety and Depression Scale (HADS) 0–42, with 0 as reference with increasing scores indicating 
increasing burden. gAdjusted for age, sex and education.

Table 4 Vascular Risk Factor Levels and Medication Adherence at 18 Months Stratified by Consultation Frequency with the General 
Practitioner in the Period (n=302)

No Consultation  
(n= 24)

One Consultation  
(n= 32)

1–4 Consultations 
(n=92)

≥5 Consultations 
(n=154)

Persistent to antihypertensive drugsa 11 (85%) 11 (85%) 51 (96%) 93 (93%)
Persistent to lipid-lowering drugsa 11 (79%) 19 (95%) 56 (92%) 98 (88%)

Persistent to antithrombotic agentsa 16 (89%) 22 (100%) 73 (99%) 120 (98%)

Smoking 4 (17%) 1 (3%) 15 (16%) 20 (13%)
Mean LDL-C 2.0 (0.6) 2.0 (0.7) 2.3 (0.8) 2.2 (0.8)

LDL-C < 2.0 mmol/L 12 (50%) 19 (59%) 40 (44%) 74 (48%)
Mean systolic blood pressure 142 (16) 144 (17) 145 (20) 142 (19)

Blood pressure < 140/90 mmHg 11 (46%) 13 (41%) 34 (37%) 67 (44%)

High self-reported medication 
adherenceb

16 (67%) 24 (75%) 66 (72%) 114 (74%)

Notes: aFor patients with available information on medications in use at 18 months follow-up (n=237), corresponding n for 0, 1, 1–4 and ≥5 consultations were 18, 22, 74 
and 122. Persistence defined as continuation of medications prescribed at discharge at 18 months. bMeasured by the Morisky Medication Adherence Scale (0 to 4 points) 
where 4 corresponds to high adherence, ©MMAS, www.adherence.cc.20 

Abbreviations: LDL-C, Low density lipoprotein cholesterol; CAD, coronary artery disease; PAD, peripheral artery disease.
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Subgroup Analyses
Subgroup analyses excluding patients using warfarin (n=39) showed results largely consistent with results in Tables 2 and 3 (data 
not shown). Subgroup analyses for patients with and without home care services at admission or 3 months showed effect 
estimates consistent with those in Table 3. However, none of the associations were significant (data not shown).

In subgroup analyses excluding patients with prestroke cognitive impairment, there was no significant association 
between cognitive function assessed at the 3- and 18-month follow-up and number of consultations (Supplementary 
Table S5). However, there was a lower probability of consultation with the GP within the first 90 days for patients with 
cognitive impairment measured at 18 months in unadjusted analyses (HR 0.87, 95% CI 0.77 to 0.99, p=0.043), but not 
when adjusting for age, sex and education (Supplementary Table S6).

Discussion
Main Findings
Our study showed that most patients had at least one GP visit within 18 months post-stroke, with an average of 6.2 
consultations. However, 20% did not see their GP within the first 3 months, and 8% had no GP visit during the 18-month 
period. Factors associated with a lower probability of early consultation (within 90 days) included use of home care 
services, disability, frailty, and cognitive impairment. Older age, use of home care services, and cognitive impairment 
were also linked to fewer overall consultations.

Comparison with Other Studies
The frequency of consultations within 18 months post-stroke is significantly higher than that of the average Norwegian 
citizen,23 and comparable to contact frequencies after stroke in other countries.24 While 8% of patients had no recorded 
consultations, it is possible that these individuals had contact with their GP, but non-cardiovascular ICPC codes were 
used. Previous studies indicate that most consultations for stroke patients address topics unrelated to stroke.25 Notably, 
one-fifth of participants did not have a GP consultation within the first 90 days, consistent with findings from a Swedish 
registry study.14

The use of home care services is associated with a lower probability of early GP contact and fewer overall 
consultations in other studies as well.26 In our study, 28% of patients received home care services, which may substitute 
for GP care by providing monitoring and support at home, thereby reducing the need for regular GP visits. Similarly, 
disability is linked to a lower probability of early contact, in line with findings from Sweden.14 The same study found that 
vulnerable patients, particularly those of advanced age or with severe strokes, had lower probability of follow-up within 
the first 90 days.14 However, disability is also associated with a higher likelihood of utilizing rehabilitation services both 
in municipal and specialist healthcare settings, potentially reducing the need for GP contact. Conversely, stroke survivors 
with more severe health issues, such as frailty, disability, and cognitive impairment, may face barriers to accessing 
regular GP care and instead opt for more accessible alternatives, such as home care services.

Frailty was associated with lower probability of early contact, possibly due to mobility challenges or the need for 
more complex care and support, which may be better managed through home care services or caregivers. In line with 
other studies, we found that advanced age was associated with fewer consultations with the GP, which may be partly 
explained by the same factors as frailty.14 We found no significant association between sex and probability of contact 
within the first 90 days or consultation frequency, which contrasts with previous studies that have shown female sex to be 
associated both with lower consultation frequency,27 and conversely, with higher consultation frequency.14,28 Stroke 
patients face an increased risk of post-stroke cognitive impairment, which may contribute to reduced contact with GPs, as 
shown in our study and others.29 This aligns with findings from studies on coronary artery disease patients, which 
highlight similar patterns of follow-up behavior.30

Whereas medication changes during the hospital stay and explicit recommendations in the discharge summary about 
follow-up appointments have been associated with early contact with the GP in previous studies,30 we found no 
significant association. Stroke patients in Norway also have a guideline-recommended 3-month control in specialist 
health care, which might postpone early contact with the GP. Previous studies have shown that more frequent physician 
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contact is associated with better risk factor control and improved medication adherence.31–33 However, the bidirectional 
relationship between contact frequency and risk factor control complicates interpretation, as GP visits may influence risk 
factor control, while poor control may also lead to increased contact.

Strengths and Limitations
Strengths of our study include the integration of both administrative health data and clinical follow-up data, covering an 
up-to-date period that reflects current clinical practice. The study also has a relatively long follow-up period compared to 
other studies.14,25 However, several limitations should be noted. Firstly, we included only visits with cardiovascular ICPC 
codes. Although the validity of ICPC codes has been established,13 this may lead to an underestimation of the total 
number of consultations. Our consultation rate is lower than reported in a previous Norwegian that assessed GP medical 
records for 51 stroke patients.25 However, stroke was not the primary focus of most consultations in that study, and visits 
for conditions unrelated to secondary prevention may also influence our consultation count. We lack information on 
follow-up recommendations provided in discharge summaries,30 and there is no detailed data on follow-up within 
specialist healthcare services, such as outpatient clinics or hospital readmissions, which may affect GP follow-up 
frequency. Additionally, data on long-term rehabilitation services and municipal follow-up programs are absent, as is 
detailed information about the frequency and content of home care services. Missing data for vascular risk factors at 3 
and 18 months is another limitation. While the clinical characteristics of the Nor-COAST study population align with 
those in the Norwegian Stroke Registry,34 conclusions drawn from this single-center study may not be generalizable to 
other populations. Finally, assessing the complex associations between factors influencing follow-up patterns remains 
a challenge.

Clinical Implications
The findings of this study have several clinical implications for the management and follow-up of stroke patients. The 
study highlights variability in GP consultation rates, particularly among vulnerable groups, underscoring the need for 
care coordination between hospitals, GPs, home care and rehabilitation services to ensure comprehensive follow-up.35 

Research shows that medication adherence often improves around healthcare appointments, a phenomenon known as 
white-coat adherence,31–33 suggesting that regular GP contact can enhance risk factor control and medication adjust-
ments. Adherence is a dynamic phenomenon and long-term follow-up is essential.33 Additionally, consistent GP follow- 
up is linked to lower hospital readmission and mortality rates.36,37

However, it remains unanswered whether follow-up in the current study aligns with clinical guidelines or meets 
individual patient needs. Stroke is a complex and heterogeneous condition, often accompanied by multiple 
comorbidities,38,39 which can complicate adherence to secondary prevention guidelines. Factors such as family support, 
alternative primary health services, and rehabilitation programs may reduce GP visit frequency without compromising 
the quality of care.

Access to regular and optimal GP follow-up can be particularly challenging for vulnerable groups, such as older 
adults or individuals with disabilities, potentially increasing their risk of inadequate follow-up and adverse cardiovascular 
outcomes. However, these patients often rely on home care services. Identifying high-risk individuals and providing 
coordinated, multidisciplinary follow-up, including home care, could significantly improve outcomes for these 
populations,1 while reducing the demand for GP visits.

Conclusion
Most patients had at least one consultation with the GP within 18 months poststroke, however, a significant proportion 
had infrequent visits. Vulnerable patients with advanced age, frailty, disability and cognitive impairment may be at risk of 
suboptimal follow-up after ischemic stroke. Identifying these high-risk individuals at discharge and providing coordi-
nated, multidisciplinary follow-up, including home care, could improve care and outcomes for these populations.
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