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Description of the questionnaires used. 
 
Impact of fatigue 
Functional impairments in daily life were assessed using the Sickness Impact Profile 8 (SIP) (21) which 
consists of eight subscales and a total score (0-5799). The burden of fatigue was determined by using the 
Diabetes Symptom Checklist (DSC) (22,23) in which the burden of 34 diabetes-related symptoms, 
including fatigue, is rated from zero to five. 
 
Potential determinants of chronic fatigue 
Current health status 
To assess comorbidities patients were asked to if they had other illnessess in addition to their type 1 
diabetes. This item was scored yes or no. In addition, the presence of a significant comorbidity was also 
rated based on patient’s medical status. Pain severity was assessed using the pain subscale of the Health 
Survey Short Form-36 (SF36). The Dutch language version of the SF-36 has been proven to be a reliable 
and valid instrument in the general population and in chronic disease populations (24). 
 
Depression  
Depression was assessed with the Beck Depression Inventory Primary Care (BDI-PC) (25). This is a 
seven item questionnaire with scores ranging from zero to 21. A score of four or higher on the BDI-PC 
is indicative for a clinical depression (37). 
 
Diabetes-related factors 
Patients had to fill in the date when DMI was diagnosed. Using this date and the date patients completed 
the questionnaire diabetes duration was calculated. The number of complications due to diabetes were 
assessed by asking patients if they had damage to their eyes, kidneys, nerves, feet, cardiovascular 
system, and if they had a heart attack or stroke. The total number of complications was calculated, 
varying from 0-7. HbA1c values, determined closest to the date patients completed the questionnaires, 
were obtained from the patients’ medical files. The confidence in diabetes self-care scale (CIDS) was 
used to assess diabetes-specific self-efficacy, i.e. the perceived ability to perform diabetes self-care 
tasks. This scale is a 20-item questionnaire. Each item is a 5-point Likert scale and total CIDS scores 
range from 0 to 100. The CIDS scale is a reliable and valid measure of diabetes-specific self-efficacy in 
patients with type 1 diabetes (26). The problem areas in diabetes scale (PAID) was used to assess 
diabetes-related distress (27). It is a 20-item questionnaire. Each item is a 5-point Likert scale and total 
PAID scores range from 0 to 100. The PAID is a validated instrument (27,28).  
 
Fatigue-related cognitions 
Self-efficacy concerning fatigue was assessed using the Self-efficacy scale (SES), This scale consists of 
7 questions and was based on the self-efficacy scale used in CFS patients (29). Total scores range from 7 
to 28. Fatigue catastrophising was assessed using the Fatigue Catastrophising Scale (FCS) (30). This 
scale consists of 10 items. Respondents rated each item on a 5-point scale. A total score was derived by 
computing the mean of the 10 ratings. The FCS is a reliable instrument (31). Causal attributions with 
regard to fatigue was assessed using the causal attribution list (CAL) which consists of 12 items divided 
over two subscales; psychological attributions (7 items) and illness-related attributions (5 items). For 
each item patients were asked to indicate their opinion regarding the cause for their fatigue complaints 
on a 4-point scale (1 very applicable to 4 not at all applicable). This questionniare was based on the CAL 
developed by Servaes et al., (2002) (32). In the CAL used for this study was adjusted. The breast cancer-
related attributions were replaced by illness-related attributions (fatigue is attributed to diabetes, high 
blood-glucose levels, low blood-glucose levels, diabetes complication and illnesses different from 
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diabetes). The illness management questionnaire (IMQ) (33) was used to assess focusing on fatigue. 
With this questionnaire patients were asked to indicate their overall approach to their illness during the 
last 6 months on nine items. The score on each item ranges from 1 (never) to 6 (always) and item scores 
are added to form a total score.  
 
Fatigue-related behaviours 
Physical activity was assessed using the short form International Physical Activity Questionnaire 
(IPAQ). This questionnaire is a 9-item scale, providing information on the amount of minutes spent in 
vigorous, moderate intense activity, and walking during the previous seven days. The total numer of 
minutes spend on activity was calculated. The IPAQ has reasonable measurement properties for 
monitoring population levels of physical activity among 18 to 65 year old adults in diverse settings (34). 
The objective level of physical activity was assessed using an actometer. It is a motion-sensing device 
based on a piezoelectric sensor, with highly reproducible readings (35). It records the number of 
movements in 5-minute intervals. The mean physical activity score across all worn days and nights was 
assessed to determine the level of physical activity. Sleeping problems were assessed using the subscale 
sleep/rest of the SIP (21). 
 
Supplementary Table 1. Mean scores, standard deviations and proportions of the sample on 
questionnaires. 

 
Outcome measure and used questionnaire 
 

Mean & Sd 
Proportion 

above cut-off 

Fatigue severity / severe fatigue  
Checklist individual strenght – subscale fatigue, >=35 31 ± 14 44% 

Pain 
Health Survey Short Form-36 - subscale pain  78 ± 23  

Depressive mood / clinically relevant depression 
Beck Depression Inventory Primary Care >=4 1.7 ± 2.3 16% 

Diabetes-specific self-efficacy 
Confidence in diabetes self-care scale 87 ± 12  

Diabetes-related distress 
Problem areas in diabetes scale 16 ± 15  

Self-efficacy concerning fatigue 
Self-efficacy scale 20 ± 4.0  

Fatigue catastrophizing 
Fatigue Catastrophising Scale 16 ± 5.9  

Ilness-related attributions with regard to fatigue 
Causal attribution list – subscale illness-related attributions 14 ± 5.9  

Focusing on fatigue 
Illness management questionnaire 22 ± 9.5  

Self reported physical activity (minutes per week) 
International Physical Activity Questionnaire  246 ± 289  

Sleeping problems  
Sickness Impact Profile - subscale sleep/rest 54 ± 62  
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Supplementary Table 2. Ten most reported troublesome symptoms of 34 diabetes symptoms (n=214). 
1 Overall sense of fatigue. 

2 Lack of energy. 

3 Increasing fatigue in the course of the day. 

4 Fatigue in the morning when getting up. 

5 Sleepiness or drowsiness. 

6 Moodiness. 

7 Difficulty concentrating. 

8 Tingling or prickling in the hands or fingers. 

9 Aching calves when walking. 

10 Numbness (loss of sensation) in the feet. 

 
Supplementary Table 3. Difference between chronically fatigued and non-chronically fatigued DM1 patients 
on functional impairments in daily life. 

 

Chronically fatigued  
DM1 patients 

Non- chronically fatigued  
DM1 patients 

(n=86) (n=128) 

Mean (sd) Mean (sd) 

SIP sleep and rest 94±69 27±39* 
SIP homemaking 108±112 24±55* 
SIP mobility 42±81 6 ±28* 
SIP social interactions 191±184 50±76* 
SIP ambulation 63±106 13±40* 
SIP leisure activities 88±77 21±41* 
SIP alertness behaviour 135±165 28±73* 
SIP work limitations  96±136 27±78* 
SIP total 816±568 195±237* 

* Difference between severely and non-severely fatigued patients was significant P<.001. 
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Supplementary Figure 1. Potential determinants of chronic fatigue in DM1 patients. 
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Supplementary Figure 2. Flow chart of accrual of patients. 

 
 

 

  


