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Introduction



Return to work is a key goal in recovery following stroke in young patients but is often problematic because adjustments to the work situation may be necessary, even in cases where there is no obvious disability (1–6). The socioeconomic burden caused by disability among patients with stroke is substantial for the individual patient, relatives, and society, respectively, because of changes in income and lost productivity. The overall chance of returning to paid work was 44% in a recent systematic review (7); however, the chance varied widely in the studies possibly reﬂecting differences in stroke settings and selection criteria, small sample sizes, varying completeness of follow-up as well as differing deﬁnitions of employment. The rehabilitation process is probably insufﬁcient in both duration and scope in preparing patients for resuming employment, and little is known about 248
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barriers that hinder employment. Most studies have focused on physical barriers (e.g., motor weakness, cognition, and language) as well as social barriers (e.g., education, marital status, job context), while mental barriers and psychiatric morbidity are often overlooked. Factors associated with return to work seem to be less severe stroke and good functional outcome at discharge, absence of post-stroke psychiatric morbidity, high income, white-collar employment, positive personal attitude, and positive attitude of co-workers (2, 5, 6, 8– 10). In contrast, no consistent associations have been found for factors like age, sex, stroke location, marital status, or race. Fatigue aﬀects most stroke patients in the acute phase and is also a frequent long-lasting sequelae in young stroke patients (11–14) that limits a variety of aspects of everyday life. The prevalence of fatigue among post-stroke patients has been estimated to be 40–74% (15). Fatigue may be a possible key factor that prevents return to paid



Post-stroke fatigue and return to work work in otherwise recovered stroke patients, and lack of effective treatment strategies could therefore constitute an important possible barrier for return to work. Although post-stroke fatigue has been identiﬁed in a qualitative study as a possible barrier for return to work (8), no existing quantitative studies have, to our knowledge, reported on the long-term impact of post-stroke fatigue on return to work. We therefore conducted a cohort study with long-term follow-up to examine whether fatigue is independently associated with the chance of returning to paid work.



Subjects and methods Study sample



The patients were recruited from three acute stroke units at Aarhus University Hospital between 1 March 2003 and 28 February 2005, and all baseline data were prospectively registered in a national stroke database as part of the National Indicator Project (16). All patients had an acute Computer Tomograﬁ or Magnetic Resonance Imaging scan upon admission. The study was part of a larger prospective study concerning fatigue in a cohort of 165 ﬁrst-ever stroke patients (15). We included all patients aged 


ing condition with ﬁnancial compensation) are made by the social authorities. Patients were included in the study upon giving their consent and were scheduled for follow-up visits at 10 days, 3 months, 1 year, and 2 years after stroke onset. Data were collected in person by one of the authors (DC) at the stroke units, rehabilitation units, the neurological outpatient clinic, or in the patientÕs home. Data on fatigue



Fatigue was assessed using the self-rating Multidimensional Fatigue Inventory (MFI-20). MFI-20 is based on diﬀerent modes of expressing fatigue and encompasses the following dimensions: General Fatigue includes overall feelings of being tired; Physical Fatigue refers to the physical sensations related to fatigue; Mental Fatigue includes deﬁcits in cognitive functioning; Reduced Motivation and Reduced Activity refer to lack of motivation to do anything useful. Each dimension consists of four items with a response rate from one to ﬁve. Scores can range from a minimum of four to a maximum of twenty. A high score on fatigue items indicates a high level of fatigue, while a high score on nonfatigue items indicates a low level of fatigue. The score on the General Fatigue dimension may serve as an overall indicator of fatigue (20). In this study, we used a cutoff score ‡12 on the General Fatigue dimension as an indicator of clinically signiﬁcant pathological fatigue (16). Data on return to work



At baseline, the work status was registered in the database: employed vs unemployed, student, pensioner, not known. In Denmark, it is possible to retire and receive a social pension beginning at 60, 65, 68, or 70 years of age. We chose the following deﬁnition of return to paid work: Working (or studying) at least 10 h. per week (25% of full-time work) at a workplace on the open market (21). Changes from baseline were registered at follow-up visits at one and 2 years. Data on patient characteristics



Data on sociodemographic and clinical characteristics of the stroke patients were collected during the in-person contacts. Sociodemographic data in addition to employment status included age and sex. Clinical variables included lesion location, Scandinavian Stroke Scale (SSS) score at admission, and follow-up (22), Barthel Index-100 (BI) (23), Symbol Digit Modalities Test (SDMT) (24), 249



Andersen et al. Charlson Comorbidity Index (25), new onset depression, and antidepressant treatment. Lesion location was characterized ﬁrst as hemispheric or bilateral, subsequently as Total Anterior Circulation (TAC), Partial Anterior Circulation (PAC), Lacunar (affecting deep perforating arteries (lacunar stroke)), or Posterior Circulation (POC) (26). SDMT was used to assess change in cognitive functioning (attention and speed) over time. The SDMT consists of a sheet of paper with geometric ﬁgures and numbers which the patient is requested to match within 90 s. The score consists of a total score, summing up all the correct matches (24). The Charlson comorbidity index score, which covers 19 major disease categories, was computed for each patient based on all discharge diagnoses recorded prior to the hospitalization for stroke. Data were obtained from the National Registry of Patients which contains data on all discharges from non-psychiatric hospitals in Denmark since 1977 (27). Depression was assessed using the Major Depression Inventory from which depression can be diagnosed according to the International Classiﬁcation of Diseases 10th revision (ICD-10) (28). The patients were systematically asked to perform the SDMT after MFI-20 and the Major Depression Inventory. The study was approved by the local ethics committee, and all participating patients provided informed consent (J no. 20030012). Statistical analysis



Dichotomous data are presented as percentages. Continuous variables are presented as medians (25th–75th percentiles). Crude and adjusted odds ratios (OR) with 95% conﬁdence intervals (CI) were computed for the association between the General Fatigue score and the chance of returning to work after 2 years of follow-up using logistic regression. General Fatigue score at baseline and after one and 2 years of follow-up were considered both as continuous and dichotomous variables. The latter were deﬁned as a General Fatigue score ‡12. Covariates associated with the chance of returning to work after 2 years of follow-up in univariable logistic regression analyses (Wald test P < 0.10) were included in the multivariable logistic regression models. All analyses were conducted using R statistical software (version 2.8.1) (http://www.r-project.org/). Results



At 1-year follow-up 44 of 83 ﬁrst-ever stroke patients (53%) had resumed work (32 full-time, 10 250



part-time, and two patients in ÔﬂexÕ-job, 27 were still on sick leave, eight had been granted a pension or other social beneﬁts, and in four patients information was missing. At 2-year follow-up 48 (58%) had resumed work (27 full-time, 9 part-time, and 12 in ÔﬂexÕ-job), 16 had been granted a pension or other social beneﬁts, three were retired, and in 10 patients, information was missing. From 1-year till 2-year follow-up one patient in part-time employment changed to full-time employment while one patient working part-time went back on sick leave. One patient on sick leave changed to part-time employment, and an additional eight patients on sick leave changed to a ÔﬂexÕ-job. The descriptive baseline characteristics of the 83 employed patients at stroke onset are shown in Table 1. Data are shown for all patients and according to job status at 2-year follow-up. No patients developed depression during follow-up according to the Major Depression Inventory; however, antidepressant treatment was initiated for 36% of the patients to prevent or treat symptoms of post-stroke depression or pathological crying during follow-up. Post-stroke fatigue was associated with a lower chance of returning to paid work during follow-up as shown in Table 2 although not all associations reached statistical signiﬁcance. The crude ORs for returning to paid work were 0.51 (95% CI 0.18– 1.39) and 0.39 (95% CI 0.16–1.08), respectively after one and 2 years of follow-up for patients with a General Fatigue score ‡12 at baseline. Only marginal changes in the associations were observed when adjusting for covariates, which were associated with the chance of returning to work in univariable analyses, including stroke severity at admission, BI at discharge, and SDTM score at follow-up, resulting in adjusted ORs of 0.53 (95% CI 0.17–1.64) after 1 year and 0.38 (95% CI 0.15– 1.09) after 2 years, respectively. The adjusted OR for returning to paid work was also low in patients with persisting pathological General Fatigue at follow-up at one (adjusted OR 0.55, 95% CI 0.18– 1.65) and 2 years (adjusted OR 0.29, 95% CI 0.11– 0.74). Higher scores on General Fatigue at baseline and during follow-up also correlated negatively with the chance of returning to paid work when including General Fatigue as a continuous variable, although again not all associations were statistical signiﬁcant. Hence, an increase of one point in the General Fatigue score at baseline equaled an adjusted OR of returning to work of 0.85 (95% CI 0.70–1.05) after 2 years of follow-up, whereas an increase in one point at 2 years of follow-up equalled an adjusted OR of 0.84 (0.76– 0.92).



Post-stroke fatigue and return to work Table 1 Descriptive baseline characteristics of employed patients with stroke. Presented for all patients and according to employment status after 2 years of follow-up All patients (n = 83)



Characteristics Age* Gender (%) Women Men Living arrangement (%) Living alone Cohabiting Scandinavian Stroke Scale* Aphasia (%) Barthel Index* Oxford Community Stroke Classification (%) LAC PAC POC TAC Unknown Charlson comorbidity index (%) None Low High Symbol Digit Modalities Test* MFI-20: general fatigue ‡12 (%)



Returned to work (n = 48)



Did not return to work (n = 25)



Died or lost to follow-up (n = 10)



53.8 (45.4, 58.2)



54.1 (45.4, 58.4)



55.1 (49.9, 58.0)



46.2 (41.7, 53.2)



48 52



46 54



48 52



60 40



27 73 58 (53, 58) 13 100 (95, 100)



27 73 58 (55, 58) 12 100 (100, 100)



16 57 16 8 3



19 54 17 4 6



76 20 4 35.00 (23.75, 44.75) 57



28 72 58 (43, 58) 16 100 (60, 100) 16 64 12 8 0



79 17 4 39.00 (28.50, 48.50) 46



72 28 0 27.00 (20.00, 35.00) 64



20 80 57 (30, 58) 10 100 (15, 100) 0 50 20 30 0 70 10 20 35.00 (10.75, 52.25) 90



LAC, lacunar stroke; PAC, partial anterior circulation stroke; POC, posterior circulation stroke; TAC, total anterior circulation stroke; MFI-20, Multidimensional Fatigue Inventory. *Median (lower quartile, upper quartile).



Table 2 General fatigue and return to work among patients with stroke after 2 years of follow-up. Adjusted Odds ratios (OR) with 95% confidence intervals (CI) of chance of return to work according to General fatigue score at baseline and after 2 years of follow-up



General General General General



fatigue fatigue fatigue fatigue



score >12 (baseline) score continuous (baseline) score >12 (follow-up) continuous (follow-up)



1 year



2 years



Adjusted OR (95% CI)



Adjusted OR (95% CI)



0.53 0.70 0.55 0.58



(0.17–1.64) (0.31–1.57) (0.18–1.65) (0.24–1.39)



0.38 0.85 0.29 0.84



(0.15–1.09) (0.70–1.05) (0.11–0.74) (0.76–0.92)



*Adjusted for Scandinavian Stroke Scale score (at time of admission), Symbol Digit Modalities, and Barthel Index (at time of discharge). At 1 year also adjusted for aphasia.



Discussion



This study was undertaken at a time with a historic low rate of unemployment in Denmark. Eﬀorts were therefore made on behalf of the social health care system to support adjustments in paid work for stroke patients if needed post-stroke, to maintain employment for as many patients as possible. Although the time period was unique in this respect, our follow-up study on paid work after ﬁrst stroke in patients aged 


Furthermore, 13% had resumed part-time paid work after 1 year and 12% after 2 years. Poststroke fatigue was in our study for the ﬁrst time identiﬁed as a strong independent determinant of the chance of returning to paid work, an ultimate goal in rehabilitation for young stroke patients. The conditions for resuming paid work in our stroke cohort were in general good. Rehabilitation was undertaken in a dedicated hospital setting for those patients who needed in-hospital treatment, the level of social security was high, and extensive eﬀorts were made to help stroke patients back to paid work under shielded conditions (typically sick leave for 3 months followed by part-time employment or ÔﬂexÕ-job as long as needed ⁄ 6 months). The proportion of stroke patients returning to work from one till 2 years after stroke did not increase in our study. However, the proportion of patients who were full- or part-time employed after 1 year was comparable with ﬁndings 5– 15 years after stroke in another Danish cohort admitted in the early 1990s (3). Three Scandinavian studies with long-term follow-up have previously reported a low proportion of stroke patients returning to work (3, 11, 21); however, an increasing proportion of patients may return to work even more than 5 years post-stroke (3, 11, 21). In the present study, it seemed that more patients reached their ﬁnal employment status earlier than previously reported, but the propor251



Andersen et al. tion might increase even further with longer follow-up. Our data suggest that an early, focused eﬀort including advice from professionals on how to return to work at a slower pace, together with ﬁnancial support from social security systems may increase the ability to adjust to a reduced working capacity and thereby increase the number of fulltime paid workers within the ﬁrst year after ﬁrst stroke. The focus on paid work and working capacity in rehabilitation settings is seemingly important, as also stressed by others (8, 29), and it is of importance to note that returning to work is a long, time-consuming process which necessitates continuous adjustments (19). In our setting, in which the vast majority of patients were independently performing activities of daily living at time of discharge, general fatigue was an important determinant for the patientsÕ ability to cope suﬃciently and manage their jobs as previously. This association was independent of physical disability or cognitive deﬁcits which we controlled for in the multivariable analyses. In the present cohort of young ﬁrst-ever strokes the functional outcome in general was very good, but still less than half the patients were able to resume paid work after 2 years without adjustments. Antidepressant treatment was commonly used in our study population, and most patients were probably well-treated because no patients had a signiﬁcant concomitant depression during followup according to the Major Depression Inventory. Antidepressant medication did not appear to inﬂuence the level of fatigue in our population (15); however, others have found a close correlation between the post-stroke depression and the chance of resuming paid work (2). There is good evidence that antidepressant treatment is effective for relieving depressive symptoms, but antidepressants do not seem effective in treating fatigue (30). Post-stroke fatigue therefore needs more attention and needs to be explored in more detail to ﬁnd ways to cope with or intervene with the problem. The size of our study was modest and not all presented reached statistical signiﬁcance, and some caution is therefore warranted when interpreting the ﬁndings. However, it is noteworthy that all point estimates consistently indicated that increased fatigue was associated with a lower risk of returning to work. Return to work after stroke recovery may contribute to an improvement of life satisfaction and self-esteem as well as securing ﬁnancial independence. We suggest a stronger focus on fatigue in the process of rehabilitation and followup of young stroke patients and propose that 252



programs should be set up to help stroke patients better cope with fatigue, as fatigue appears to be a key factor with a negative impact on working capacity. Acknowledgements Supported by grants from the Aarhus University Hospital Initiative, the Department of Nursing Science, University of Aarhus, and the Danish Medical Research Council.
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