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Abstract

Background: Painful diabetic neuropathy (PDN) is known to

negatively affect psychosocial functioning as expressed by enhanced

levels of anxiety and depression. The aim of this study was to specify

diabetes and pain-related fears.

Methods: This questionnaire-based cross-sectional study included 154

patients with PDN (mean age 65.7 � 6.6 years). Correlation analyses

corrected for age, gender, pain intensity, pain duration and insulin

treatment were performed to assess the associations of fear of

hypoglycaemia (Hypoglycaemia Fear Survey, HFS), kinesiophobia (Tampa

Scale of Kinesiophobia, TSK), fear of pain (Pain Anxiety Symptom Scale,

PASS-20), fear of falling (Falls Efficacy Scale-I, FES-I), fear of fatigue

(Tampa Scale of Fatigue, TSF) and fear of negative evaluation (Brief Fear

of Negative Evaluation Scale, BFNE), with quality of life (QoL) (Norfolk

Quality of Life Questionnaire, Diabetic Neuropathy Version, QOL-DN) and

disability (Pain Disability Index, PDI), respectively.

Results: In univariate analyses, all fears were independently associated

with QOL-DN and PDI (p < 0.001 for all variables). Linear regression

models including all fears and confounders, showed that pain intensity,

pain duration and FES-I were significantly associated with QOL-DN

(R2 = 0.603). Pain intensity, male gender and FES-I were significantly

associated with PDI (R2 = 0.526).

Conclusions: After controlling for confounders, levels of pain intensity,

duration of pain and fear of falling were negatively associated with QoL

in patients with PDN. Pain intensity, male gender and fear of falling

were positively associated with disability. Specifying fears enables us to

identify potential targets for behavioural interventions that aim to

improve psychosocial well-being in patients with PDN.

Significance: This study shows that patients with PDN suffer from

various fears, which should enable us to design a treatment strategy that

directly targets these fears, hereby improving physical and psychosocial

well-being in these patients.

1. Introduction

Peripheral neuropathic pain is defined as pain arising

as a direct consequence of a lesion or disease

affecting the peripheral nervous system (Treede

et al., 2008). Approximately 25–30% of the patients

with diabetes mellitus (DM) develop Painful diabetic
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neuropathy (PDN) (Daousi et al., 2004; Davies et al.,

2006). Patients with PDN report a sharp, stinging,

electrical, burning sensation that aggravates at night

with numbness or loss of sensation of the involved

area (Boulton et al., 2004).

Painful diabetic neuropathy is a complex and mul-

ti-dimensional condition which is known to nega-

tively affect psychosocial functioning as expressed by

enhanced levels of anxiety and depression, poten-

tially leading to pain-related disability (Gore et al.,

2005), which can have a major impact on recre-

ational activities, work, general activities, social

activities, mobility, sleep and elevated levels of expe-

rienced stress (Galer et al., 2000). Fear may also neg-

atively influence glycaemic control in diabetic

patients (Collins et al., 2009).

The interpretation of pain and its consequences on

daily life are influenced by behavioural and cognitive

efforts used in the attempt of dealing with pain

(Vlaeyen et al., 2002). Biopsychosocial models

regarding chronic pain such as the fear-avoidance

model, have been extensively studied in patients

with chronic musculoskeletal pain (Leeuw et al.,

2007; Van Damme and Kindermans, 2015), but only

limited information is available about the way

patients with PDN interpret their pain. For this rea-

son, our research group is currently investigating the

role of psychosocial factors on physical activity, dis-

ability and quality of life (QoL) in patients with PDN.

Research in the current sample has shown that

pain catastrophizing was associated with increased

disability and decreased QoL in patients with PDN.

Interestingly, pain catastrophizing was associated

with the subjective feeling of loss of physical activi-

ties due to the pain, while it was not associated with

the estimated actual level of activity (Geelen et al.,

2017).

To gain more insights in the psychological pro-

cesses that lead to disability and QoL in patients with

PDN, we felt that it is important to further investi-

gate and specify anxiety and fears. Improving psy-

chological well-being and especially the level of fear

might break this potential vicious cycle in patients

with PDN (Collins et al., 2009).

The first step in specifying PDN-related fears was a

qualitative study using focus group interviews. In

this study, we investigated several PDN-related con-

sequences and fears that seemed to inhibit mobility

and decrease QoL in patients with PDN. These con-

sequences of PDN were both physical (weakness,

pain, physical restrictions), psychological (feelings of

loss, feelings of depression, fear, anger, sadness) and

social (social withdrawal, isolation, work limitations,

lower career opportunities). The patients reported

several fears related to diabetes and pain, such as

fear of hypoglycaemia, fear of (increased) pain, fear

of total exhaustion, fear of physical injury, fear of

falling, fear of loss of identity and fear of negative

evaluation (Kanera et al., Submitted).

To further quantify these fears, we identified avail-

able validated questionnaires that match these self-

reported fears, each measuring one specific element of

diabetes-related fear or pain-related fear. From these

data, we also developed the Painful diabetic neuropa-

thy Anxiety Rasch Transformed Questionnaire

(PART-Q30©) (Geelen et al., 2016). In this study, we

have investigated which of these fears showed the lar-

gest association with disability and QoL.

2. Methods

2.1 Patients

An invitational letter explaining the study and

requesting participation was sent out to a random

selection of 2142 patients as part of a registry of

patients with type 2 diabetes from a regional hospital

in the south of the Netherlands (VieCuri, Venlo, The

Netherlands). Eligibility was based on the following:

providing written informed consent, having type 2

diabetes mellitus, aged >18 years, suffering from

peripheral polyneuropathy (Diabetic Neuropathy

Symptom Score, DNS ≥1; Meijer et al., 2002) and

neuropathic pain in the feet (Douleur Neu-

ropathique 4 questions [DN4 ≥ 4]) for at least three

months, but being clinically stable. Patients were

excluded if there were other conditions that could

lead to pain in the feet and/or damage to the periph-

eral nervous system. Informed consent was obtained

from all subjects and the Medical Ethics Committee

of Maastricht University, the Netherlands approved

the study protocol (11-4-045.4). The full recruitment

and inclusion procedure is described elsewhere (Gee-

len et al., 2017).

2.2 Measures

All data were retrieved by self-report questionnaires.

Short descriptions of the questionnaires are pro-

vided, as they are described in more detail elsewhere

(Geelen et al., 2016).

2.2.1 Patient characteristics

The following factors were assessed; age (years), gen-

der (male/female) and having insulin treatment for

DM II (yes/no).
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2.2.2 Pain

Duration of complaints of neuropathic pain was

assessed (months). In addition, current pain intensity

was measured using a Visual Analogue Scale (VAS),

ranging from 0–10.

2.2.3 Disability

Disability was measured using the pain disability

index (PDI). This 7-item questionnaire investigates

the magnitude of the self-reported disability in differ-

ent domains such as work, leisure time, activities of

daily living (ADL) and sports. PDI has shown to be

reliable (internal consistency, Cronbach’s a = 0.86)

and correlates significantly with objective indices of

disability such as time spent in bed, psychosomatic

symptoms, stopping activities because of pain, work

status, pain duration, usual pain intensity, quality of

life and education (r = 0.74) (Tait et al., 1990).

2.2.4 Quality of life

Quality of life was measured using the Norfolk

Quality of Life Questionnaire, Diabetic Neuropathy

Version, QOL-DN (Vinik et al., 2005), a self-adminis-

tered questionnaire designed to capture and quantify

the perceived impact of diabetic neuropathy on the

quality of life, as well as physical and psychosocial

functioning. Internal consistency of the various

domains using Cronbach’s a showed to be 0.6–0.8
(Vinik et al., 2005).

2.2.5 Specific fears were measured using the

following questionnaires:

2.2.5.1 Fear of hypoglycaemia. Fear for hypoglycaemia

was measured using the Dutch version of the

Hypoglycaemia Fear Survey (HFS). For the purpose

of this study, only the 13-item ‘worry scale’ was

used. The internal consistency of this questionnaire

has shown to be high (Cronbach’s a = 0.92) (Snoek

et al., 1996). Temporal reliability (test-retest) has

shown to be r = 0.74 for the total HFS and r = 0.63

for the ‘worry scale’ (Gonder-Frederick et al., 2011).

2.2.5.2 Fear of pain. The short version of the Pain

Anxiety Symptom Scale (PASS-20) measures the

importance of fear for pain in persistent pain

behaviour (McCracken and Dhingra, 2002). The

PASS-20 has shown strong internal consistency;

Cronbach’s a for avoidance behaviour = 0.75, for

fear = 0.82, for somatic fear = 0.81 and for cognitive

fear = 0.86, and total Cronbach’s a of 0.91

(McCracken and Dhingra, 2002). Test–retest reliability
has shown to be good (r = 0.86) (Kisacik et al., 2015).

2.2.5.3 Kinesiophobia. Kinesiophobia was measured

using the Dutch version of the 17-item Tampa Scale

of Kinesiophobia (TSK). Test–retest reliability has

shown to range from r = 0.64–0.80 (Swinkels-

Meewisse et al., 2003). The internal consistency of

the TSK has shown to be good (Cronbach’s a = 0.81;

Roelofs et al., 2004).

2.2.5.4 Fear of fatigue. Fear of fatigue was measured

using the Short Tampa scale for Fear of Fatigue

(TSF). Internal consistency of the TSF has shown to

be sufficient (Cronbach’s a = 0.80; Nijs et al., 2012)

and test–retest reliability has shown to be good

(ICC = 0.83; Nijs and Thielemans, 2008).

2.2.5.5 Fear of falling. Fear of falling was measured by

the ‘Falls Efficacy Scale-International’ (FES-I), which

measures confidence in performing activities without

falling in daily living (e.g. cleaning the house). The

internal consistency of the FES-I has shown to be

high (Cronbach’s a 0.96) and the test–retest
reliability has shown to be high (ICC = 0.82–0.93;
Kempen et al., 2007; Bula et al., 2008).

2.2.5.6 Fear of negative evaluation. Fear for negative

evaluation is measured by the ‘Brief Fear of Negative

Evaluation Scale’ (BFNE, short form; Carleton et al.,

2011). Fear of negative evaluation is defined as fear

of negative evaluation as apprehension about others’

evaluations, distress over their negative evaluations,

avoidance of evaluative situations and the

expectation that others will evaluate oneself

negatively (Carleton et al., 2006). Internal

consistency of the BFNE has shown to be excellent

(Cronbach’s a = 0.96; Carleton et al., 2011). The

scale obtained excellent inter-item reliability

(a = 0.97) and 2-week test–retest reliability (r = 0

.94; Collins et al., 2005).

2.3 Statistical analysis

Data were analysed using Statistical Package for

Social Sciences for Windows, version 22.0. IBM SPSS

Statistics for Windows, Version 22.0. Armonk, NY:

IBM Corp. The study questionnaires HFS, PASS-20,

TSK, FES-I, TSF and BFNE were scored according to

the standard scoring guidelines. Descriptive statistics

were used to describe the study sample; means and
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standard deviations for normally distributed vari-

ables, medians and interquartile ranges for skewed

variables and numbers and percentages for categori-

cal variables, as appropriate. Comparisons between

two groups were performed using the Student’s t-test

for independent samples. If there was <25% non-

response on a variable, mean imputation was per-

formed to account for missing data in total scores. If

there was >25% non-response, the variable was reg-

istered as missing value. As data of the HFS, PASS,

BFNE and FES-I were skewed, natural logarithmic

transformation was applied prior to analyses.

To determine significantly associated variables for

the linear regression model for QOL-DN and PDI,

respectively, Spearman correlation analyses were

performed including all confounders (age, gender,

insulin treatment, pain intensity and duration of the

pain) and all fears (HFS, PASS, TSK, FES-I, TSF and

BFNE).

Linear regression models were used to assess which

of the fears contributed significantly to QOL-DN and

PDI, respectively. First, a baseline model was con-

structed including all confounders, fears (HFS, PASS,

TSK, FES-I, TSF and BFNE) and QOL-DN or PDI,

respectively. In addition, stepwise backward regres-

sion analyses were performed to construct a final

model in which confounders were retained, but the

fears HFS, PASS, TSK, FES-I, TSF and BFNE were sys-

tematically eliminated. A limit value for elimination

in the backward regression analyses was set at

p < 0.05. In this final model, only statistically signifi-

cant variables were retained. A two-sided p-value

<0.05 was considered statistically significant. The

maximum coefficient of determination (R2) was taken

into account for each analysis. All the variable infla-

tion factors (VIF) were checked and had to be <3.

3. Results

3.1 Patients

A total of 2142 patients were invited, of which 388

responded and 237 expressed their willingness to par-

ticipate. Of the 151 patients who resigned, 94

patients/caregivers provided a reason for not partici-

pating [no neuropathic pain (n = 54), type I DM

(n = 23), death (n = 9), personal circumstances

(n = 4), moved to a different address (n = 2), phan-

tom limb pain (n = 1), or no DM (n = 1)]. Of the 237

patients who received a questionnaire, 183 actually

completed and returned the questionnaire, and of

these 154 patients met the inclusion/exclusion crite-

ria and were eligible to this study (see Fig. 1).

3.2 Baseline characteristics

Baseline characteristics and descriptive statistics of

fear-related outcomes are shown in Table 1. There

were no differences between men and women

regarding the baseline characteristics, pain-related

and fear-related outcomes (p > 0.05 for all variables,

data not shown).

3.3 Correlations and linear backward
regression models

Mean imputation was performed for the following

variables: QOL-DN (n = 29), PDI (n = 12), HFS

(n = 14), PASS (n = 13), TSK (n = 3), FES-I

(n = 12), TSF (n = 2) and BFNE (n = 2).

Spearman correlations were calculated to construct

a correlation matrix for all variables and QoL

(Table 2) and disability (Table 3). The results show

that each of the fears (fear of hypoglycaemia (HFS),

fear of pain (PASS), kinesiophobia (TSK), fear of neg-

ative evaluation (BFNE), fear of falling (FES-I) and

fear of fatigue (TSF)) significantly correlated with

QOL-DN (p < 0.001 for all variables, Table 2) and

PDI (p < 0.001 for all variables, Table 3).

Linear regression analyses including all con-

founders and fears, were performed to assess the

association of the fears with QoL and disability,

respectively. Duration of complaints, pain intensity

and fear of falling were significantly associated with

QoL (b = 0.131, p = 0.042; b = 0.239, p < 0.001 and

b = 0.348, p < 0.001 resp.). The final model

explained 60.3% of the total variance (adjusted

R2 = 0.603). The full model is shown in Table 4. As

mentioned before, mean imputation was performed

in 29 cases of QOL-DN. An additional analysis

excluding these 29 subjects showed similar results as

compared to the analysis including the imputed data;

duration of complaints, pain intensity and fear of fall-

ing were all significantly associated with QoL

(b = 0.121, p = 0.043; b = 0.252, p < 0.001; b =
0.363, p < 0.001 resp.). In addition to this, the fear of

hypoglycaemia showed a statistically significant con-

tribution to the association of fears with QoL

(b = 0.172, p = 0.027) and the final model explained

59.2% of the total variance (adjusted R2 = 0.592).

Male gender, pain intensity and fear of falling

were significantly associated with disability

(b = �0.122, p = 0.048; b = 0.250, p < 0.01 and

b = 0.443, p < 0.001 resp.). The final model

explained 52.6% of the total variance (adjusted

R2 = 0.526). The full model is shown in Table 5.

Finally, stepwise backward regression analyses

were performed. The final model for QoL and
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confounders (age, gender, insulin treatment, dura-

tion of complaints and pain intensity), showed that

fear of fatigue, fear of hypoglycaemia and fear of

falling were retained as statistically significant con-

tributing factors (b = 0.134, p = 0.045; b = 0.216,

p = 0.003 and b = 0.385, p < 0.001 resp., data not

shown). Also pain intensity showed to have a statis-

tically significant contribution to the model of QOL-

DN (b = 0.253, p < 0.001). The final model

explained 60.2% of the total variance (adjusted

R2 = 0.602, data not shown). The final model of the

stepwise backward regression analysis for disability

and confounders, showed that only fear of falling

was retained in the model (b = 0.540, p < 0.001). In

this model, pain intensity and gender also showed a

statistically significant contribution to the model

(b = 0.283, p < 0.001; b = �0.135, p = 0.025). The

final model explained 52.3% of the total variance

(adjusted R2 = 0.523, data not shown). In both mod-

els, age, insulin treatment and duration of com-

plaints showed no statistically significant

contribution.

In all models, VIFs were checked and were all <3.

4. Discussion and conclusions

This study illustrates that patients with PDN seem to

suffer from various fears, such as fear of hypogly-

caemia, kinesiophobia, fear of pain, fear of negative

evaluation, fear of falling and fear of fatigue, and

that some of these fears are associated with less QoL

and increased disability in patients with PDN. Uni-

variate analyses showed that all these fears were sig-

nificantly and negatively associated with QoL and

2142 letters of interest sent

388 letters of interest filled in and 
returned

237 interested participants who 
received the questionnaire

183 filled in and returned the 
questionnaire

154 met inclusion criteria; 
age > 18, DNS ≥ 1, DN4 ≥ 4, complaints > 3 months

151 resigned

- 54 no neuropathic pain
- 23 type 1 Diabetes 

Mellitus
- 9 death
- 4 personal circumstances
- 2 moved to a different 

address
- 1 phantom limb pain
- 1 no Diabetes
- 57 unknown

Figure 1 Flowchart of inclusion procedure.

Table 1 Baseline characteristics.

N

Demographic

variables

Age 154 65.7 � 6.6

Gender (Male/Female) 154 96 (62%)/58 (38%)

Insulin treatment 154 100 (65%)

Pain-related

measures

Duration of

complaints

144 72.3 � 57.6

Pain intensity 153 4.8 � 2.0

Consequences

in daily life

QOL-DN 131 52.6 � 26.1

PDI 150 32.4 � 17.0

Fears HFS 151 13.5 (3.5–23.0)

PASS-20 152 25.0 (10.7–39.3)

TSK 149 38.1 � 8.0

FES-I 150 27.0 (20.5–33.5)

TSF 153 16.3 � 5.5

BFNE 153 11.0 (6.1–10.9)

Data are presented as n (%), mean � SD or median (interquartile

range), as appropriate. Age (years); Duration of complaints (months);

pain intensity (VAS 0–10). QOL-DN, Norfolk Quality of Life Question-

naire; PDI, Pain Disability Index; HFS, Hypoglycaemia Fear Survey;

PASS-20, Pain Anxiety Symptom Scale; TSK, Tampa Scale of Kinesio-

phobia; FES-I, Falls Efficacy Scale – International; TSF, Tampa Scale of

Fatigue; BFNE, Brief Fear of Negative Evaluation Scale.
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were positively associated with disability. More

specifically, multivariate analyses showed that fear of

falling, duration of complaints and pain intensity

were the most important factors being negatively

associated with QoL, while fear of falling, male gen-

der and pain intensity were significantly associated

with disability in patients with PDN. This study high-

lights the great burden of PDN in daily life, as

reflected by the scores of disability and QoL (Soer

et al., 2013). Our findings could be relevant for clini-

cal practice as it may provide a basis for a theoretical

framework on the psychosocial consequences of

PDN. This framework enables us to design a treat-

ment strategy that could directly target these fears

(e.g. behavioural interventions according to the prin-

ciples of exposure in vivo (den Hollander et al.,

2016), and by doing so, could improve physical and

psychosocial well-being in these patients.

Table 2 Correlation Matrix QOL-DN.

QOL-DN Age Gender Insulin Duration

Pain

intensity TSK TSF HFS PASS-20 FES-I BFNE

QOL-DN 1.000 �0.037 0.042 0.165 0.375** 0.491** 0.523** 0.388** 0.582** 0.711** 0.707** 0.458**

Age 1.000 �0.031 �0.005 0.000 �0.009 0.014 0.178* �0.149 �0.012 0.018 �0.136

Gender 1.000 0.028 0.048 0.083 �0.060 �0.167 0.067 0.025 0.048 0.208*

Insulin

treatment

1.000 0.116 0.068 0.119 0.188* 0.170 0.110 0.184* 0.045

Duration of

symptoms

1.000 0.226* 0.197* 0.074 0.209* 0.241** 0.322** 0.032

Pain intensity 1.000 0.325** 0.149 0.315** 0.441** 0.395** 0.223*

TSK 1.000 0.665** 0.480** 0.583** 0.535** 0.395**

TSF 1.000 0.313** 0.437** 0.366** 0.257**

HFS 1.000 0.639** 0.542** 0.574**

PASS 1.000 0.703** 0.563**

FES-I 1.000 0.467**

BFNE 1.000

QOL-DN, Norfolk Quality of Life Questionnaire; TSK, Tampa Scale of Kinesiophobia; TSF, Tampa Scale of Fatigue; HFS, Hypoglycaemia Fear Survey;

PASS-20, Pain Anxiety Symptom Scale; FES-I, Falls Efficacy Scale – International; BFNE, Brief Fear of Negative Evaluation Scale.

Correlations are presented as R-values.

**Correlation is significant at the 0.01 level (2-tailed).

*Correlation is significant at the 0.05 level (2-tailed).

Table 3 Correlation matrix PDI.

PDI Age Gender Insulin Duration

Pain

intensity TSK TSF HFS PASS-20 FES-I BFNE

PDI 1.000 0.025 �0.081 0.136 0.292** 0.495** 0.484** 0.408** 0.409** 0.610** 0.659** 0.281**

Age 1.000 0.018 0.051 �0.015 0.008 0.025 0.136 �0.099 0.003 0.024 �0.166

Gender 1.000 0.053 0.020 0.035 �0.049 �0.126 0.073 0.004 0.070 0.177*

Insulin

treatment

1.000 0.079 0.049 0.103 0.124 0.195* 0.095 0.136 0.021

Duration of

symptoms

1.000 0.257** 0.198* 0.059 0.210* 0.231** 0.277** �0.007

Pain intensity 1.000 0.326** 0.160 0.277** 0.444** 0.404** 0.154

TSK 1.000 0.655** 0.491** 0.603** 0.534** 0.379**

TSF 1.000 0.320** 0.464** 0.415** 0.261**

HFS 1.000 0.642** 0.497** 0.547**

PASS 1.000 0.715** 0.544**

FES-I 1.000 0.433**

BFNE 1.000

PDI, Pain Disability Index; TSK, Tampa Scale of Kinesiophobia; TSF, Tampa Scale of Fatigue; HFS, Hypoglycaemia Fear Survey; PASS-20, Pain Anxiety

Symptom Scale; FES-I, Falls Efficacy Scale – International; BFNE, Brief Fear of Negative Evaluation Scale.

Correlations are presented as R-values.

**Correlation is significant at the 0.01 level (2-tailed).

*Correlation is significant at the 0.05 level (2-tailed).
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Chronic pain is a subjective experience that is

known to affect cognitive and emotional dimensions

(Crombez et al., 2012). Neuropathic pain has shown

to be particularly distressing, as it is associated with

a high degree of suffering and does not generally

decline over time (Gore et al., 2005). Unfortunately,

there is no cure for diabetic neuropathy. Treatment

approaches include decelerating the progressive loss

of nerve function through maintenance of glycaemic

control and pain management (Javed et al., 2015).

Pain medication such as anti-depressants, anti-epi-

leptics and opioids are recommended. However,

treatment effects are not always sufficient and side

effects occur frequently (Finnerup et al., 2015).

In the biopsychosocial perspective, chronic pain is

influenced by biological, psychological and social fac-

tors, resulting in individual differences in motoric,

cognitive and psycho-physiological responses

(Vlaeyen et al., 2002). Fears play an important role

in the interpretation and experience of chronic pain,

as is illustrated by the fear-avoidance model

(Vlaeyen et al., 2002). This model proposes a theo-

retical framework that addresses the way a patient

interprets its pain. In general, if pain is interpreted

as non-threatening, patients are likely to stay

engaged in daily activities. If, however, patients mis-

interpret pain as being threatening, a vicious cycle of

catastrophic thinking may be initiated leading to

excessive fear of pain/injury, resulting in avoidance

of physical activities, disuse, depression and disability

(Crombez et al., 2012). Studies have shown that

specific fears such as ‘fear of movement’ or ‘fear of

(re)injury’ can have a disabling effects in patients

with chronic musculoskeletal pain (Vlaeyen et al.,

2002) and fear has proven to be a strong predictor

for disability and depression on the long run (Leeuw

et al., 2007). To the best of our knowledge, this is

the first study that makes an attempt to specify fears

in patients with PDN.

In our study, PDN was associated with a lower

QoL (Geelen et al., 2017) and disability (Abbott

et al., 2011). This sample of Dutch patients with

PDN reported a mean QoL score comparable to other

studies in patients with PDN (Currie et al., 2007).

The mean score of disability was comparable to

scores of patients with other pain syndromes (K€oke

et al., 2016). Greater pain levels in PDN have shown

to correspond with higher symptom levels of anxiety

and depression, more sleep problems and problems

related to physical and mental functioning (Benbow

et al., 1998; Galer et al., 2000). Furthermore, pain

intensity was significantly associated with diminished

QoL and disability.

Diabetic neuropathy can lead to sensory and

motor deficits, altered gait stability and balance

impairments (Allet et al., 2008), potentially resulting

in an increased risk of falling (Lalli et al., 2013). In

our study, fear of falling showed to be an important

predictor for both disability and QoL as this fear was

highly associated with both outcomes in the multi-

variate analyses. Fear of falling can reduce QoL by

causing distress, activity restriction and social

Table 4 Linear regression analyses of fears and QoL (n = 122).

Standardized beta p-Value R2

Age �0.045 0.467 0.603

Gender �0.011 0.857

Insulin Treatment 0.014 0.817

Duration of complaints 0.131 0.042*

Pain Intensity 0.239 0.000*

TSK �0.036 0.705

TSF 0.130 0.137

HFS 0.152 0.062

PASS 0.078 0.397

FES-I 0.348 0.000*

BFNE 0.101 0.175

Determinants of QOL, as measured with QOL-DN; Norfolk Quality of

Life Questionnaire, Diabetic Neuropathy Version. Age (years); Gender

(0 = male, 1 = female); Insulin treatment (0 = no, 1 = yes); Duration

of complaints (months), Pain Intensity (VAS 0–10); TSK, Tampa Scale

of Kinesiophobia; TSF, Tampa Scale for Fatigue, HFS, Hypoglycaemia

Symptom Scale; PASS, Pain Anxiety Symptom Scale; FES-I, Falls Effi-

cacy Scale – International; BFNE, Brief Fear of Negative Evaluation

Scale.

*p < 0.05.

Table 5 Linear regression analyses of fears and disability (n = 136).

Standardized beta p-value R2

Age 0.001 0.993 0.526

Gender �0.122 0.048*

Insulin treatment 0.044 0.481

Duration of complaints 0.055 0.395

Pain intensity 0.250 0.000*

TSK 0.032 0.743

TSF 0.084 0.334

HFS 0.029 0.738

PASS 0.078 0.426

FES-I 0.443 0.000*

BFNE 0.006 0.938

Determinants of Disability as measured with PDI; Pain Disability Index.

Age (years); Gender (0 = male, 1 = female); Insulin treatment (0 = no,

1 = yes); Duration of complaints (months), Pain Intensity (VAS 0–10);

TSK, Tampa Scale of Kinesiophobia; TSF, Tampa Scale for Fatigue;

HFS, Hypoglycaemia Symptom Scale; PASS, Pain Anxiety Symptom

Scale; FES-I, Falls Efficacy Scale – International; BFNE, Brief Fear of

Negative Evaluation Scale.

*p < 0.05.
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isolation (Kempen et al., 2008). Previous research

has found a graded relationship between diabetes

status and the risk of falling, in which a threefold

increased risk of recurrent falls was reported in per-

sons with diabetes compared to persons without dia-

betes (Volpato et al., 2005). That study concluded

that lower extremity pain, amongst which PDN, is

one of the major risk factors for falls, together with

insulin therapy and high body mass index. Paradoxi-

cally, the fear of falling itself has shown to be a risk

factor for falls and injury, and can lead to avoidance

behaviour, activity restriction and subsequent decon-

ditioning (Bruce et al., 2015). Despite the fact that

fear of falling appears to be an adequate protection

mechanism in patients with PDN, it also seems to

amplify the risk of falling as it may lead to dysfunc-

tional gait adjustments. The current results suggest

that it is very important for clinicians to address fall-

ing and the fear of falling when treating patients

with PDN. Fear of falling is a fear that could be

treated with a behavioural intervention such as

exposure in vivo (Wetherell et al., 2016; Scheffers-

Barnhoorn et al., 2017). In this treatment, the

patient will be exposed repeatedly to a situation in

which the fear usually occurs. Absence of aversive

consequences will lead to extinction of the specific

fear (de Jong et al., 2005a).

Maintenance of tight glycaemic control is of great

importance in the management of DM and the pre-

vention of long-term comorbidities associated with

DM (Maser et al., 1989). However, tight glycaemic

control may also increase the number of hypogly-

caemic episodes. In clinical practice, treating fear of

hypoglycaemia seems to be challenging as studies

have shown that experiencing even a single hypo-

glycaemia symptom has a significant impact on

patients’ immediate health status with longer term

consequences (e.g. fear of future hypoglycaemia and

self-directed behavioural changes to manage hypo-

glycaemia symptoms) (Williams et al., 2012). As a

result, diabetic patients may tend to maintain their

blood glucose levels within a ‘safety margin’ which

is often higher than recommended, hereby maintain-

ing hyperglycaemia (Sakane et al., 2015). To reduce

the risk of having an episode of hypoglycaemia dur-

ing exercise, a patient may also avoid physical activ-

ity. Therefore, being afraid of a hypoglycaemic

episode can lead to behavioural changes in the man-

agement of diabetes and metabolic control, poten-

tially resulting in the aggravation of diabetes-related

complications such as neuropathy, nephropathy and

retinopathy (Maser et al., 1989). It seems to be of

great importance to acknowledge and treat fear of

hypoglycaemia in patients with PDN, to increase

physical activity, QoL and reduce diabetes-related

complications in the future. In this study, fear of

hypoglycaemia was associated with diminished QoL

(Williams et al., 2012) in the stepwise backward

regression model and the dataset without the

imputed data.

In patients with diabetes, fatigue is reported twice

as often as compared to patients without diabetes

(Weijman et al., 2003). Fatigue in diabetes is related

to poor self-reported health and self-management of

diabetes (Fritschi et al., 2012). Fear of fatigue

showed to be significantly associated with QoL in

the in the stepwise backward regression model. Fear

of pain, kinesophobia and fear of negative evaluation

were all independently associated with QoL and dis-

ability, but were not retained in the multivariate

analyses.

Age and insulin treatment showed no significant

contribution in the associations of fears with QoL or

disability. This is in contrast to our previous study in

the same sample of patients with PDN, in which we

found an association of insulin treatment with pain

catastrophizing, QoL and disability, respectively

(Geelen et al., 2017). In the latter study, we

explained this association by the fact that insulin

treatment, being a burdensome method of adminis-

tration, can be considered as a parameter for severity

of DM II. On the basis of these results, we expected

that insulin treatment would also be associated with

diabetes and/or pain-related fears. However, this

study suggests that fears do not play a role in this

mechanism.

This study has several limitations. First, diabetes-

related information is based on self-report as subjects

were derived from an already existing database con-

taining patients with DM. To improve accuracy, we

have used multiple items (DNS >1 and DN4 ≥4) to

diagnose PDN. Unfortunately, there was no informa-

tion available on diabetes-related complications such

as retinopathy or nephropathy. In future studies, it

would be recommended to diagnose PDN based on a

clinical history and physical examination. Further-

more, mean imputation was performed on several

cases of the variable QOL-DN. Additional analysis

excluding the imputed data showed that our results

were robust for the fear of falling. The fact that fear

of fatigue and fear of hypoglycaemia also contributed

to the association of QoL with fears in the sample

without imputed data, should be further researched

in a new sample. Finally, this study has a cross-sec-

tional design in which the dependent and indepen-

dent variables are simultaneously assessed. For this

© 2017 European Pain Federation - EFIC� Eur J Pain 21 (2017) 1632--1641 1639
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reason, conclusions on a causal relationship or

a chronological order have to be interpreted with

caution.

In conclusion, this study shows that patients with

PDN may suffer from different fears that seem to be

associated with a significant psychosocial burden.

Especially the fear of falling has shown to be an

important potential determinant for QoL and/or dis-

ability in this study. Despite the limitations of this

study, our findings could be relevant to clinical prac-

tice as the fear of falling is a fear that can be tar-

geted with treatment, e.g. with behavioural

interventions according to the principles of exposure

in vivo (de Jong et al., 2005b; den Hollander et al.,

2010, 2016).
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