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Abstract t 

Objectivess This study was conducted to develop and validate a short and user-friendly 

questionnairee measuring psychological job strain in truck drivers. 

Methodss With an occupational physician in the road transport industry items were 

developed.. Items were pilot-tested in 15 truck drivers. Factorial structure of the initial 30-

itemm Trucker Strain Monitor (TSM) in 153 truck drivers was examined (Study I). 

Subsequently,, number of items per factor was reduced based on reliability analyses 

(Cronbach'ss alpha). Study II examined construct and criterion validity of the TSM in 1,111 

truckk drivers (adjusted response - 63%). Sensitivity and specificity were assessed by 

examiningg the ability of the TSM to identify drivers with or without self-reported sickness 

absencee in the past 12 months due to psychological complaints. 

Resultss Factor analyses of the initial 30-item TSM revealed a two-factor solution. Item 

reductionn resulted in a 6-item work-related fatigue scale and 4-item sleeping problems 

scalee with high internal consistency. Results of study II confirmed the internal consistency 

off the TSM scales and supported construct and criterion validity. The composite, work-

relatedd fatigue, and sleeping problems scale had a sensitivity of 83%, 80% and 71% 

respectively,, in identifying truck drivers with prior sickness absence due to psychological 

complaints.. Specificity rates were 72%, 73% and 72% respectively. 

Conclusionss Despite methodological limitations, the results suggest that the TSM is a 

reliablee and valid indicator of psychological job strain in truck drivers. In particular the 

compositee and work-related fatigue scale identified drivers with prior absenteeism 

becausee of psychological complaints quite accurately. Future longitudinal research in 

specificc sub groups of truck drivers including both self-reported and objective 

psychologicall health measures should evidence whether (1) the distinction between two 

indicatorss of psychological job strain is useful and whether (2) the TSM can be used in 

screeningg out truck drivers at risk of developing psychological health problems. 

Dee Croon EM, Blonk RWB, Van der Beek AJ, Frings-Dresen MHW. The Trucker Strain 

Monitorr (TSM): an occupation-specific questionnaire measuring psychological job strain. 

Intt Arch Occup Environ Health 2001 ;74:429-436. (Chapter 6) 
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Introduction n 

Theree is general agreement that occupational stress is a significant problem in the modern 

workplace.. For instance, in Europe one out of four workers feels stressed by work, and 

onee out of every four experiences work-related fatigue (Paoli, 1997). In the Netherlands, 

work-relatedd chronic fatigue with additional health problems is the reason for a yearly 

sicknesss absence averaging three months in a reasonable proportion of the working 

populationn (Engers and Muller, 1994). Furthermore, almost one in every three work 

disabilityy recipients is assessed as work-disabled on mental grounds in The Netherlands 

(Houtman,, 1997). 

Thee above-described concern of occupational stress has led to an increasing interest in 

stresss reducing prevention of the primary and secondary type in particular. Primary 

preventionn attempts to reduce or eliminate job or organizational stressors (e.g. 

implementationn of self-regulating teams). Secondary prevention intends to reduce the 

severityy of psychological complaints before they lead to more serious health problems 

(e.g.. improving workers' stress management skills). 

Beforee organizations or occupational health services decide to implement stress reducing 

interventions,, the question whether there is a 'stress' problem needs to be answered 

(Cartwrightt et al. 1995). A simple and effective way of answering this question might be 

byy monitoring psychological job strain. At the level of the branch, organization or 

departmentt elevated psychological job strain may point out job or organizational stressors. 

Byy this means, monitoring psychological job strain provides the point of departure for 

identifyingg and in turn eliminating or reducing organizational or job stressors (primary 

prevention).. At the individual level substantially elevated psychological job strain may be 

conceivedd as an early indicator of more serious enduring psychological health problems. 

Thereuponn actions may be undertaken to extent psychological resources or to discharge 

thee employee in question (secondary prevention). 

Accuratelyy monitoring psychological job strain in the population of truck drivers might be 

usefull in particular as the profession is found considerably stressful. Hedberg and 

Langendoenn (1989) showed that truck driving is characterized by high job demands, low 

decisionn latitude and low social support. In addition, Orris et al. (1997) found an elevation 

off negative job characteristics and psychological symptoms in a group of 31 2 US package 

truckk drivers. Moreover, Kuiper et al. (1998) demonstrated in a psycho-physiological study 

amongg 28 Dutch truck drivers that recovery after work was insufficient. Furthermore, De 
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Croonn et al. (2000b) in a recent study among 517 Dutch truck drivers found perceived 

workloadd to have a strong impact on perceived psychosomatic health. Thus, it seems that 

jobb stress and psychological health problems pose a serious problem in the profession of 

truckk driving. An additional reason for the importance of monitoring trucker strain1 involves 

thee consequences that elevated levels of psychological job strain might have for 

professionall road users' and their non-professional fellow road users safety. Several 

studiess show that driver fatigue -a core trucker strain- plays a part in the incidence of 

trafficc accidents (e.g. Home and Reyner, 1999; Brown, 1994; Summala and Mikkola, 

1994), , 

Thee Central Bureau of Occupational Health Care in Road Transport (BGZ Wegvervoer) 

acknowledgedd the importance of accurately monitoring psychological job strain and, for 

thiss reason, asked the authors to develop a questionnaire measuring psychological job 

strainn in truck drivers. This questionnaire should be valid and reliable and, in order to 

improvee user-friendliness, contain a limited number of items (approximately 1 5). Above all, 

itt should be f i t ted especially for the use in this occupational group (at both the individual 

andd group level). The present paper describes the initial development of this questionnaire 

(studyy I) and its validation (study II). 

Methods s 

Subjects s 

Studyy I 

Thee study population consisted of 230 Dutch truck drivers. In order to obtain a 

heterogeneouss population 180 truck drivers in 7 different transport companies were sent a 

questionnairee and asked to participate in this study. One hundred and three of these truck 

driverss returned completed questionnaires (response - 57%). Furthermore, 50 truck 

driverss who visited their occupational physician were administered the questionnaire 

(responsee = 100%). Hence, of the 230 truck drivers who were approached 153 truck 

driverss (67%) cooperated, and completed the questionnaire. 

Studyy II 

AA random sample of 2,000 truck drivers was taken from the directory of the Central 

Bureauu of Occupational Health Care in Road Transport (BGZ Wegvervoer) . Initially, 1,277 

questionnairess were sent back. Fifty two questionnaires were sent back because of a 

wrongg address or because the addressee was not a truck driver (anymore). Thus, the 
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adjustedd response rate was 63% (1,225 / 1,948). Eventually, 1,111 questionnaires were 

completedd satisfactorily (without any missing value) and were available for analysis. 

Tablee 1 presents some of the characteristics of the participants of study I and study II. 

Meann ages of study I and study II participants were 40.0 years (SD = 9.2 years) and 39.1 

yearss (SD = 10.1 years), respectively. The average number of truck driving years was 

15.77 years (SD = 9.6 years) in study I and 16.2 years (SD = 10.3 years) in study II. 

Participantss of study I and study II worked an average of 60.6 hours (SD - 9.8 hours) and 

57.44 hours per week (SD - 11.6 hours), respectively. All participants of study I and the 

majorityy of the participants of study II (98.5%) were male. Furthermore, almost half of the 

participantss of study I (48.9%) drove international long distance routes, whereas almost 

halff of study II participants (46.9%) drove both national routes and international long 

distancee routes. 

Tablee 1 Characteristics of the study I population (n = 153) and study II population (n = 1,111) 

Studyy I Study II 

M M 

Age e 

Numberr of truck driving years 

Numberr of working hours per week 

Male e 

Drivingg international long distance routes only 

Drivingg national routes only 

Drivingg national and international routes 

Questionnaire e 

Studyy I 

Inn cooperation with an occupational physician in the road transport industry items were 

developedd on the basis of face validity and information of existing questionnaires on the 

subject.. This resulted in 50 items, scored on a five-point Likert scale (0 = never, 1 = 

rarely,rarely, 2 = sometimes, 3 = often, 4 — always). Fifteen truck drivers were administered 

thesee items. After administration these drivers were interviewed and asked to evaluate 

ambiguity,, face validity and comprehensibility of these items. The results of this pilot study 

ledd to the removal and revision of a number of items. The renewed version was called the 

Truckerr Strain Monitor (TSM) and comprised 30 items. 

M M 

40.0 0 

15.7 7 

60.6 6 

100.0% % 

48.9% % 

14.2% % 

36.9% % 

SD D 

9.2 2 

9.6 6 

9.8 8 

Range e 

20-63 3 

1-39 9 

30-85 5 

M M 

39.1 1 

16.2 2 

57.4 4 

98.5% % 

11.8% % 

41.3% % 

46.9% % 

SD D 

10.1 1 

10.3 3 

11.6 6 

Range e 

19-68 8 

0-44 4 

7-90 0 
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Studyy II 

Inn order to assess the convergent validity, divergent validity, criterion validity, and 

sensitivityy and specificity of the TSM scales, additional scales were included. Convergent 

validityy was assessed by including the subjective fatigue scale (8 items) of the Checklist 

Individuall Strength (CIS) (Vercoulen et al., 1994). The CIS is a multidimensional fatigue 

inventory,, which is well validated within the clinical setting (Vercoulen et al., 1994; 1996). 

Recently,, the validity of the questionnaire was established as well among working people 

(Beurskenss et al., 2000). In addition, the need for recovery scale (11 items) of the Dutch 

questionnairee on perception and evaluation of work (VBBA) (Van Veldhoven and Meijman, 

1994)) was included. The need for recovery concept is closely related to the emotional 

exhaustionn dimension of burnout. Correlations between the need for recovery scale and 

thee emotional exhaustion scale of the Dutch version (Schaufeli and Van Dierendonck, 

1999)) of the Maslach Burnout Inventory (Maslach and Jackson, 1986) range between .75 

andd .84 (Van Veldhoven and Broersen, 1999). The need for recovery scale is widely used 

inn the Netherlands (e.g. Sluiter et al., 1999a; Beurskens et al. 2000). 

Divergentt validity of the TSM was examined by including the job dissatisfaction scale (9 

items),, lack of organizational commitment (8 items), and the turnover intention scale (4 

items)) of the Dutch VBBA (Van Veldhoven and Meijman, 1994). In order to examine the 

criterionn validity, and sensitivity and specificity, data on sickness absence over the past 12 

monthss were obtained as well. Data on sickness absence were obtained by using a 

questionnairee developed by Burdorf et al. (1996). Respondents were asked whether they 

hadd been absent in the past 12 months because of sickness. If the reply was positive, 

subsequently,, respondents were asked whether they reported themselves sick because of 

psychologicall complaints. 

Statisticall procedures 

Studyy I 

Inn order to examine the factorial structure of the initial 30-item TSM, exploratory factor 

analysiss (PCA) was conducted. The scree test (Catell, 1966) was used as the number of 

factorss criterion. The scree test is probably the most accurate of the longer established 

methodss to use as a number-of-factors criterion (Zwick and Velicer, 1986). After 

determinationn of the number of factors, varimax rotation on these factors was conducted. 

Thiss orthogonal rotation method minimizes the number of variables that have high loadings 

onn each factor and therefrom simplifies the interpretation of the factors. Subsequently, 

thee number of items per factor was reduced using reliability procedures (Cronbach's 
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alpha).. Items with small item-residual correlations were removed. When a choice had to be 

madee between the removal of items with equal item-residual correlations, those items, 

whichh seemed essential in a conceptual sense were withheld. Factor analyses with varimax 

rotationn was conducted on the final TSM (comprising the reduced number of items) as 

welll in order to reexamine its factorial structure. 

Studyy II 

Studyy II assessed convergent, divergent and criterion validity of the TSM scales. In 

addition,, sensitivity and specificity of the TSM scales were assessed by examining the 

abilityy of the TSM to identify truck drivers who reported themselves sick over the past 12 

monthss because of psychological complaints. 

Results s 

Studyy I 

Structuree and reliability of the questionnaire 

Factorr analysis on the initial 30 item TSM indicated a two-factor solution. Factor 1 had 19 

items,, which loaded above .40 and was labeled work-related fatigue'. This factor had an 

eigenvaluee of 12.1 and accounted for 40.3% of the variance. Factor 2, with 9 items 

loadingg above .40, was labeled 'sleeping problems'. This factor had an eigenvalue of 1.8 

andd accounted for 5.9% of the variance. The 19 item 'work-related fatigue' scale and the 9 

itemm sleeping problems' scale showed good internal consistency { a = 0.94 and a = 0.85, 

respectively).. Eventually, item reduction -by means of reliability procedures (Cronbachs 

alpha)-- resulted in a reliable 6-item work-related fatigue scale ( a = .88) and a reliable 4-

itemm sleeping problems scale (or = .88). Factor analyses on the final 10-item TSM 

confirmedd the observed two-factor structure. Factor I (work-related fatigue) had an 

eigenvaluee of 5.6 and accounted for 55.5% of the variance. Factor II (sleeping problems) 

hadd an eigenvalue of 1.31 and accounted for 13.1% of the variance. Table 2 shows the 

Cronbachss alpha of the final TSM scales, and factor loadings of the 10 items (after 

varimaxx rotation on the two factors). 
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Tablee 2 The final Trucker Strain Monitor: Cronbachs alpha and factor loadings (after van max rotation) 

off the 6-item work-related fatigue and 4-item sleeping problems scale in the study I sample [n 

== 153). 

Factorloadings s 

Subscalee I n 

TSMTSM composite scale (work-related fatigue - sleeping problems] (a - .91) 

Work-relatedWork-related fatigue (u = 88) 

1.. After several days of lots of loading and unloading I can t do my work so well .87 .12 

becausee of tiredness. 

2.. After a long day at work I have enough energy to tackle anything. .75 .24 

3.. During the working day I need extra breaks. .74 .28 

4.. After doing a lot of loading and unloading for some days, I feel physically exhausted. .73 .22 

5.. When I have driven all day, i ts hard for me to unwind. .66 .48 

6.. After work I relax easily. .65 .39 

SleepingSleeping problems (u  .88) 

7.. I sleep well. .29 .88 

8.. I usually fall asleep easily. .15 .86 

9.. I sleep uneasily. 31 82 

10.. When I wake up in the night, it's hard for me to fall asleep again. .36 .73 

Meann (computed as the sum of the items), standard deviation, and correlation coefficients 

off the TSM scales are presented in Table 3. Pearson's correlation coefficient between the 

work-relatedd fatigue scale and the sleeping problems scale was high ( r = 0.65). This 

indicatess that these trucker strain constructs are related constructs. 

Tablee 3 Mean (M), standard deviation (SD). and correlation coefficients for the TSM scales m the study 

II sample (n = 153). 

Variabless M SD Range Composite scale Work-related Sleeping 

fatiguee problems 

.00 0 

94* * 

87* * 

1.00 0 

.65* * 

TSMM composite scale 13.8 7.9 0-36 

TSMM Work related fatigue 9.5 5.1 0-24 

JTSMM Sleeping problems 4.3 3.6 0-15 .87* .65* 1.00 

** p - .01 

Studyy II 

Tablee 4 shows the mean (computed as the sum of the items), standard deviation, range, 

correlationn coefficients, and Cronbachs alpha of the TSM scales in the validation sample 

off 1.111 truck drivers. Once more, internal consistency of the TSM composite scale (work 

relatedd fatigue scale f sleeping problems scale) (u = .91), the TSM work-related fatigue 

scalee (u - .84), and the TSM sleeping problems scale {a ^ .85) was high. In addition, 
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approximatelyy the same correlation coefficient was found between the two TSM sub 

scaless (r = .63) as was found in study I (r = .65). It should be noted further that 

exploratoryy factor analyses (PCA) with varimax rotation confirmed the two-factor 

structuree of the 1 0-item TSM that was observed in the study I sample. 

Tablee 4 Mean (M), standard deviation (SD), correlation coefficients, and Cronbachs alpha (a) of the 

TSMM scales in the study II sample (n = 1,111). 

Variables s 

TSMM composite scale 

TSMM Work related fatigue 

TSMM Sleeping problems 

Reliabilityy (u) 

M M 

12.2 2 

8.6 6 

3.6 6 

SD D 

7.0 0 

4.5 5 

3.2 2 

Range e 

0-34 4 

0-23 3 

0-16 6 

C C ompos s 

scale e 

1.00 0 

.93 ' ' 

.87 ' ' 

.91 1 

te e Work-related d 

fatigue e 

1.00 0 

.63* * 

.84 4 

Sleeping g 

problems s 

1.00 0 

.85 5 

-- p < .01 

Constructt validity 

Tablee 5 reveals high to moderately high correlations between the composite TSM scale 

andd the work-related fatigue scale on the one hand and the conceptually related need for 

recoveryy scale, and the subjective fatigue scale on the other hand. Apparently, these TSM 

scaless showed good convergent validity. As expected correlations of the composite scale 

andd the work-related fatigue scale with the job dissatisfaction scale, the lack of 

organizationall commitment scale, and the turnover intention scale were considerably 

smallerr than the correlations with measures of conceptually equivalent constructs. 

Therefore,, these results were also in favor of the divergent validity of the TSM composite 

scalee and the work-related fatigue scale. 

Thee TSM sleeping problems scale had moderately strong correlations with the 

theoreticallyy related general fatigue scale, and the need for recovery scale. In accordance 

withh our expectation as well, considerably smaller correlations were found between the 

TSMM sleeping problems scale and the theoretically unrelated lack of organizational 

commitmentt scale, the turnover intention scale, and the job dissatisfaction scale. These 

resultss supported the convergent and divergent validity of the TSM sleeping problems 

scalee also. 
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Tablee 5 Correlations between the TSM scales and established scales in the study II sample 

(nn = 1,111). 

Compositee scale Work-related fatigue Sleeping problems 

Subjectivee fatigue .68 ' .70 ' 

Needd for recovery .73 ' .79 ' 

Jobb dissatisfaction .53 ' .55 ' 

Lackk of organizational commitment .32* .34* 

Turnoverr intention .38* .40* 

** p < .01 

Criterionn validity 

Tablee 6 presents standard deviation, and mean of the TSM-scales for truck drivers who 

hadd been absent in the past 12 months due to psychological complaints, for those who 

hadd been absent in the past 12 months due to other complaints, and for those who had 

nott been absent from work. Analysis of variance revealed significant differences between 

thee three groups (composite scale: F = 98.75; d.f. = 2, 1,108; p < .0001, work-related 

fatiguee scale: F = 86.39; d.f. - 2, 1,108; p <.0001 and sleeping problems: F = 68,99; d.f. 

-- 2, 1,108; p <.0001). Post hoc analyses (Tukey HSD) showed that truck drivers who had 

beenn absent due to psychological complaints had significantly and substantially higher 

meann TSM scores than the other two groups (p < .0001). 

Tablee 6 TSM Means (M), standard deviations (SD) for the absence due to psychological complaints 

groupp (n = 108), the absence due to non-psychological complaints group (n = 376) and the 

non-absencee group (n = 627). 

Psychologicall Non-psychological Non-absence Post hoc pairwise 

complaintss group complaints group group comparisons' 

MM SD M SD M SD 

Compositee scale 20.3 6.9 12.2 6.5 10.9 6.3 P > NP > NA 

Work-relatedd fatigue 13.5 4.1 8.4 4.1 7.8 4.2 P > NP. NA 

Sleepingg problems 6.8 3.7 3.8 3.2 3.0 3.0 P > NP > NA 

Note.Note. P = absence due to psychological complaints group: NP = absence due to non-psychological 

complaintss group; NA  non-absence group 

Tukeyy HSD test. 

Sensitivityy and specificity 

Thee ability of the TSM scales to identify truck drivers who reported or did not report 

themselvess sick over the past 12 months because of psychological complaints was 

assessedd by calculating sensitivity and specificity rates, respectively. Table 7 presents 

sensitivityy and specificity rates of different TSM cut-off scores. Gains in sensitivity are 

accompaniedd by reductions in specificity and vice versa. A cut-off score of 1 5 on the TSM 

compositee scale resulted in a sensitivity of 83% and a specificity of 72%. Work-related 

.49* * 

.49* * 

.38* * 

. 21 * * 

.28* * 
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fatiguee was not much inferior to the composite scale with a sensitivity and specificity of 

80%% and 73%, respectively. The optimal sleeping problems cut-off score of 4 and above, 

however,, yielded a smaller sensitivity (71%) and specificity (72%). 

Tablee 7 The effect of different cut-off scores on sensitivity and specificity of the TSM scales in the group 

off truck drivers who had been absent from work due to psychological complaints 

(nn = 1 08), and the group of truck drivers who had not been absent due to psychological 

complaintss (n = 1,003). respectively. 

Cut-offf point Sensitivity Specificity 

Work-relatedWork-related fatigue 

100 84 65 

111 80 73 

122 69 79 

133 62 85 

SleepingSleeping problems 

33 89 46 

44 86 57 

55 71 72 

66 61 79 

CompositeComposite scale 

144 86 68 

155 83 72 

166 71 76 

177 66 80 

Discussion n 

Thee Trucker Strain Monitor (TSM) was developed as a tool to monitor psychological job 

strainn in truck drivers. The aim was to develop a short and user-friendly questionnaire, 

whichh is a reliable and valid indicator of psychological job strain in both groups of truck 

driverss and individual truck drivers. The results of the development (study I) and the 

validationn (study II) of the TSM suggest that these criteria were met. 

Internall consistency of both the entire TSM (composite scale) and the work-related 

fatiguee and the sleeping problems scale was high in both the construction sample (study I) 

andd the validation sample (study II). In addition, strong correlations were found between 

thee TSM scales and the previously published scales measuring related constructs 

(subjectivee experience of fatigue and need for recovery) whereas considerably smaller 

correlationss were found between the TSM and scales measuring unrelated constructs, 

suchh as job dissatisfaction and lack of organizational commitment. These results indicate 

thatt the TSM measures what it purports to measure. 
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Furthermore,, at the group level the TSM discriminated between truck drivers who 

reportedd themselves sick because of psychological complaints and those who reported 

themselvess sick because of other complaints or did not report themselves sick at all. 

Moreover,, at the individual level the TSM demonstrated high sensitivity and specificity. In 

particularr the composite TSM scale and the work-related fatigue scale identified truck 

driverss with or without prior sickness absence because of psychological complaints quite 

accurately.. These results are consistent with previous studies, which showed perceived 

healthh to be related to the occurrence of sickness absence (Kivimaki et al., 1 997; Lu et al., 

1997).. Only recently, in a longitudinal study did Smulders and Nijhuis (1999) demonstrate 

perceivedd health to be a predictor of future sickness absence. 

Possibly,, the most important asset of the TSM, however, is its small number of items. The 

work-relatedd fatigue scale, which is the most efficient sub scale, comprises only 6 items. 

Mostt other psychological strain questionnaires contain considerably more items. For 

instance,, the often used State-Trait Anxiety Inventory (STAI) (Spielberger et al., 1970) 

containss 40 items, and the Profile of Mood States (POMS) (Mcnair et al., 1992) contains 

655 items. Long questionnaires may be less user-friendly, and, subsequently, may lead to 

loww response rates and/or a low degree of accuracy with which the questionnaire is filled 

in. . 

Thee inclusion of sickness absence in the present study provides a relevant criterion for 

establishingg the validity of the TSM. Moreover, because the validation study was 

conductedd in a large and randomly selected sample of Dutch truck drivers, of whom 

almostt two third participated, the results can be generalized to the entire population of 

Dutchh truck drivers quite safely. Evidently, caution is required when generalizing the 

resultss of the present study to truck drivers in other countries. In view of the cultural and 

societall differences between Dutch truck drivers and other truck drivers, international 

validationn studies are required before applying the TSM in other countries. 

Twoo other limitations of the present study are worth mentioning. First, because detailed 

absenteeismm records were not available, the authors had to rely on self-reported sickness 

absencee data. The employment of a self-report measure of sickness absence to validate a 

self-reportt measure of psychological (job) strain may introduce method bias. In order to 

minimizee the influence of method bias a well-validated questionnaire on sickness absence 

waswas used (Burdorf et al., 1996). Burdorf and colleagues demonstrated moderate to good 

agreementt between their sickness absence questionnaire and reliable company absence 
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records.. On the basis of these results, then, the influence of method bias may have not 

beenn very prominent. 

AA second limitation of the present study concerns the somewhat unconventional use of 

self-reportedd sickness absence in the past 12 months in the assessment of sensitivity and 

specificity.. For instance, truck drivers with prior sickness absence due to psychological 

complaintss with a negative score on the TSM (false negatives) may have recuperated in 

thee meantime. At the same time, truck drivers without prior sickness absence with a 

positivee score (false positives) may have been about to report themselves sick. Because 

off this methodological limitation, the observed sensitivity and specificity rates should be 

consideredd as a first indication of the practical utility of the TSM. In order to investigate 

thee sensitivity and specificity of the TSM more adequately, future longitudinal research 

includingg both self-reported and objective measures of sickness absence and other 

psychologicall health indicators is required. 

Fourr aspects of the TSM require some consideration. The first aspect concerns the non-

specificityy of the TSM. In particular the work-related fatigue scale is an overall indicator of 

psychologicall job strain. In general, fatigue is probably the symptom most reported to 

physicians.. An overview on fatigue in primary care (Lewis and Wessely, 1992) showed 

thatt prevalence rates vary between 7 and 45%. Because of its non-specificity the utility of 

thee TSM as a screening tool may be questioned. Indeed, more specific (psychiatric) 

instrumentss such as the Symptom Checklist (Tiemens et al., 1996) and the Beck 

Depressionn Inventory (Beck et al., 1996; Steer et al., 1999) may be more effective 

instrumentss to screen out truck drivers with existing psychological health problems. It 

shouldd be noted, however, that the aim of the present study was the development of a 

questionnairee applicable in the population of truck drivers who are still working, yet are at 

riskk of developing psychological health problems in the (near) future. In the authors 

opinionn diagnostic questionnaires measuring specific psychiatric symptoms are too 

narrowlyy focused to be used in the working population of truck drivers. 

Thee associations between the TSM and the established scales measuring need for 

recover// and subjective fatigue is the second aspect of the TSM requiring some 

consideration.. Although, as noted previously, these associations affirm the convergent 

validityy of the TSM, they simultaneously question the surplus value of the TSM. Two 

specificc aspects of the TSM, however, attest to the unique significance of the instrument. 

First,, the TSM is a short and user-friendly questionnaire. Second, the TSM discriminates 

betweenn subgroups of truck drivers. For instance, long distance international truck drivers 
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weree found to have significantly higher mean scores on the TSM than local national drivers 

(Dee Croon et al., 2000a); whereas no significant difference between these two groups of 

truckk drivers were observed when need for recovery was on target. These results 

underscoree the occupation-specific characteristic of the TSM. 

Anotherr aspect of the TSM, which requires some discussion, concerns the distinction 

betweenn the work-related fatigue scale and the sleeping problems scale. Although from a 

conceptuall as well as an empirical point of view (i.e. the two-factor structure of the TSM) 

thee two scales seem to reflect two distinct constructs, the association and the small 

differencess in sensitivity and specificity rates between the TSM scales cast doubt on the 

practicall utility of the distinction. In the authors' opinion, however, future longitudinal 

researchh in which the TSM is evaluated in different subgroups of truck drivers is required 

beforee drawing the conclusion that the distinction is not useful. More specifically, specific 

workingg conditions in sub groups of truck drivers may be differentially related to the two 

TSMM scales. For instance, in view of the unfavorable work-rest schedules and sleeping 

conditionss of long distance truck drivers (sleeping during the day in the cabin) the sleeping 

problemss scale may be a relevant sub scale for this group of truck drivers in particular. 

Thee work-related fatigue scale, may be a more relevant indicator of psychological job 

strainn in local truck drivers who are engaged in the physically demanding distribution of 

packedd goods (Van der Beek et al., 1995) 

AA final aspect of the TSM, which should be commented upon, is the context-specificity of 

thee questionnaire. Whereas the TSM was intended to quantify psychological job strain, 

thiss does not imply that an elevated score on the TSM is solely brought about by stressors 

inn the work environment. Other non-work stressors, such as family stressors, (Gutek et 

al.,, 1988), may affect job-related psychological strain as well. Several studies, however, 

indicatee that occupational stressors are the most important contributing factor. 

Gründemann et al., (1 991), for instance, showed that 58% of all Dutch employees who were 

medicallyy disabled because of psychological complaints contributed their disablement to 

theirr psychosocial workload. Moreover, in a qualitative study among 130 truck drivers De 

Croonn et al. (2000a) found indications that occupational stressors indirectly (through non-

workk related stressors) affected psychological job strain. It appeared from this study that, 

becausee of truck drivers' long, irregular, and unpredictable working hours, insufficient 

opportunitiess to cope with demanding events in the family domain were available. 

Inn conclusion, despite methodological limitations, the results of the present study suggest 

thatt the TSM scales are reliable and valid indicators of psychological job strain in truck 
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drivers.. The composite scale and the work-related fatigue scale were found to identify 

truckk drivers with or without prior sickness absence due to psychological complaints most 

efficiently.. Future longitudinal research in specific sub groups of truck drivers and 

includingg both self-reported and objective psychological health measures is required to 

investigatee whether (1) the distinction between two indicators of psychological job strain 

inn truck drivers is useful, and (2) the TSM can be used in screening out truck drivers at 

riskk of developing psychological health problems. As noted previously, information 

regardingg the ability of the TSM to identify truck drivers with or without a poor prognosis 

regardingg psychological health problems would be useful as it enables employers and 

occupationall health care services to pursue an effective, proactive occupational health 

policy.. Taking the impact of job stress on mental health into account, such a policy is badly 

needed. . 
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