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The high prevalence of fatigue and its negative effect on well being have 

made it an important research variable in the field of psychiatry as well as in 
many other domains. 

In this work, results on the reliability and validity of the Arabic version of 
M~~ltidimensional Fatigue Inventory (MFI) are  reported. Three groups with dif- 
ferent degrees of expected fatigue participated in the study: 110 subjects from 
noimal population, 41 patients with renal failure and 49 junior physicians in 
tht ir residency training. They completed the hlFI and the GHQ. 

Assessment of reliability included correlation coefficients and Cronbach's al- 
pha for internal consistency and split - half reliability studies. Construct validity 
u a s  estimated through comparison between groups and discriminant function 
andysis. Gender differences in the expression of fatigue were considered. 

The results showed that 2 2 5  of general population group, 24% of medical 
reridents and 88% of renal failure patients suffered from a high degree of fa- 
tigue. The results suggest that the internal consistency and split - half reliability 
of the MFI are  high. Its validity, as  assessed by group differences and sensitivity 
to differentiate different groups was also high. 

Gender plays a role in the fatigue expression in the general population, as 
women expressed more general and physical fatigue. 

(Egypt.J. Psychiat., 1997,20: 85-96). 

Introduction 
Fatigue is an everyday experience 

that most individuals report after inade- 
quate sleep or rest, or after exertion of 
physical power. People also repon feel- 
ings of fatigue after mental effort or 
when they lack motivation to initiate ac- 
tivitie i (Smets, 1995). 

Without trying to construct a com- 
plete list of physical disorders associated 
with the symptom of fatigue, we can 
mention in particular chronic diseases 
such :IS cancer, multiple sclemsis, arthri- 
tis, n:nal disease and HIV infection 
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(Smets et al, 1993; Krupp et al., 1988; 
Srivasta, 1989; Darko et al, 1992). Many 
endocrine disorders such as hypothy- 
roidism or Addison's disease are also as- 
sociated with the symptom of fatigue 
(Droba & Whybrow, 1989). Premenstru- 
al and postmenopausal syndrome should 
be seen in the same context (Linden, 
1991). 

Of special interest to psychiatrists is 
the term "neurasthenia" which was in- 
troduced by Cullen at the end of the 18th 
century (Pichot, 1991). At the end of the 
19th century, ''neurasthenia" was de- 
scribed and explained in very mechanis- 
tic terms by Beard to account for physi- 
cal and mental exhaustion and for varied 
somatic Uoubles imputed to failure of 
too much solicited nervous resources. 
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?hi$ concept was then universally 
adopted and gave rise to diverw inter- 
pretations, among wh~ch wa4 Freud's 
one (Pichot, 1994). Frorn 1920, eclipse 
was observed in the use of "neurasthe- 
nia" where interest was focussed on 
neurotic depression and anxiety states 
(Kelly, 1991). In the same time, at least 
for ideological and cultural reasons, the 
concept remained in Russia arid Asta 
(Pichot, 1994). During the lavt decade, 
the Western psychiatry has been led to 
accept that there are clinical situations 
focussed on fatigue and fatigability, 
even if it coined for them new terminol- 
ogies (TyrreI, 1994). While recent ver- 
sions of DSM -1V keep on ignoring 
"neurasthenia", the ICD-I0 (WHO, 
1902) gives ~t an important place. In the 
ICD - 10 the term "neurasthenia has 
been retained under the heading of "oth- 
er neurotic disorders" where the hall 
marks of the syndrome are tnnsldered 
to he the patient's emphasis on fatiga- 
hility and weahess and concern about 
lowered mental and physical efficiency 
(in contrast to somatofonn disorders, 
where W i l y  complaints and preoccu- 
pation with physical disease dominate 
the picture). In spite of ignoring the 
term neurasthenia, fatigue or body 
weakness of less than 6 month duration 
are included in DSM-IV under the re- 
sidual category 'somatoform disorder, 
not otherwise spcc~iiecl; (AF'A, 1994). 

practice setting (Goldberg 8: Bridges, 
1991). 

Because of its high prevalence and 
increa5ingly acknowledged negative ef- 
fect on the patienis well being, fatigue 
has become an important research vari- 
able. Besides being investigated as a 
symptom or side effect, it has also been 
studied as a precursor of disease (App- 
less & Muldrep, 1088), as a diagnostic 
criterion (Montgomery, 1990) and as an 
outcome variable by which ueament is 
evaluated (Fawzy et al, 1990). 

Therefore, reliable and valid instru- 
ments for assessment of fatigue have to 
be available for researchers in psychiat- 
ric as well as primary care and other set- 
tings. The instru~nents so far available 
are either unidimensional, e.g., the Fa- 
tigue Severity Scale ( h p p  et d., 1989) 
or multidimensional as the two dimen- 
sional scale used by Wessely and Powell 
(1989), containing a physical fatigue and 
a mental fatigue scale. 

Other important components of fa- 
tigue as motivation and activity have 
k e n  considered in the Multiple Fatigue 
Inventory (MR) presented by Sme& and 
Coauthors (1994). 

Whatever the reason might be for in- 
cluding fatigue as a variable, its assess- 
ment has to be reliable and valid. The 
present work aimed at ascessing reliabil- 
ity (internal consistency and split half re- 
liability) and the construct validity of the 
Arabic version of h l n  - 20: thro~!gh i t s  
ahiliry to differen!ia!e three groups with 
different Ievels and quality of fzkigue. It 
alsti aimcd at eslirnatiug illc degree of 
f a t igu~  i n  a popi;i:irion s m j k  as well as 
\he gt'xw: dit'krences in fatigue profile 

Subjecfs and Methods 
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designed to measure five aspects of fa- 
tigue. The postulated dimensions are 
based on the fact that fatigue can be ex- 
pressed by general remarks of a person 
concerning his 1 her functioning (general 
fatigue); by refemng to physical sensa- 
tions related to feelings of tiredness 
(physical fatigue); as well as in terns of 
cognitive symptoms, such as having dif- 
ficulty concentrating. The last two di- 
mensior~s assess a lack of motivation to 
start any activity (reduced motivation) 
and red J C ~  activity which might result 
from faligue. 

Each scale contains 4 items for each 
dimension. The statements are worded in 
a positive and negative direction (2 in 
each case) lo prevent tendencies towards 
the response set as much as possible. 
The statements refer to how the respon- 
dent hes been feeling lately. The latter 
has to indicate on a 5 point scale ranging 
from agreement (yes) to disagreement 
(no) with the statement Higher scores 
mean a higher degree af fatigue. 

The MFI-20 was chosen to be trans- 
lated into Arabic because it is short and 
multidimensional, does not contain any 
somatic: items, designed to provide a 
compk te description of the fatigue expe- 
rience (Smets et al, 1995). Simple lan- 
guage was used in the translation, while 
colloql~ial Arahic was avoided as much 
as poskible. The questionnaire was pre- 
sented to a group of people with differ- 
ent education and social levels. The re- 
spondents commented on the 
understandability of the items. A group 
of psy~hiatric patients also responded to 
the questionnaire to assess their under- 
standing of the items, as well as the 
scale. The Arabic version of MFI-20 is 
presented in appendix - I. 

2- General Health Questionnaire: 
(GHQ) by Goldberg (1972), translated 
into Arabic by El--Akabawy (1983) was 
used in the present work to assess psy- 

chiatric condition of participants. This 
questionnaire has been used as an indi- 
cator of psychiatric caseness, rather than 
a$ a scale covering indices of "neuras- 
thenia", anxiety or depression (Bech, 
1991). 

3- Subjects: 
To study the construct validity of the 

MFI-20, comparison of subjects with 
different degree of fatigue was carried 
out. In this paper we report on the re- 
sults of screening for fatigue and general 
psychiatric condition in three groups of 
subjects: the first comprises patients 
with a chronic physical illness known to 
induce fatigue, i.e., chronic renal failure; 
the second is a group of residents who 
undergo training in a university hospital 
where a high work load, stress, irregular 
sleep and consequently high degree of 
fatigue are all expected. The last group 
comprised a sample from the general 
population with different work profiles. 

Patients with chronic renal failure 
(n= 41) undergoing dialysis at Minia 
university hospital completed the ques- 
tionnaire. 

49 residents at Suez Canal Universi- 
ty hospital participated in the study. The 
population sample comprised 110 sub- 
jects with a wide range of profession, so- 
cial background respectively. Demo- 
graphic data are shown in table (1). 

4- Statistical Analysis: 
In order to =sess the construct valid- 

ity of the MFI-20, we compared the 
scores of the three study groups with ex- 
pected variation in degree and type of 
fatigue they must experience. Compari- 
sons were carried out between each of 
the renal patient group and junior physi- 
cians on one hand and population group 
on the other using independent - samples 
t- test. 

One of the objectives of this study is 
to estimate the internal consistency of 
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the Arabic version of the MFI. There- 
fore, Spearman rank correlation coeffi- 
cients were calculated. 

Internal consistency also was as- 
sessed by Cronbach's alpha coefficienLs 
for the five scales in each of the three 
Ikroups. 

Split - half reliability statistics for the 
live scales and the whole invenlory were 
%lso canid out. 

In order to assess the possible factors 
underlying fatigue, multiple regression 
analysis was performed for each of the 
groups with total fatigue as dependent 
variable and age, sex, education, marital 
status and total score on the GHQ king 
the independent variables. R- square in 
each case was calculated. 

Comparison between male and fe- 
male subjects in each group was con- 
ducted using t-test for independent Sam- 
ples. 

Discriminant functional anal) sis was 
perfonned to assess die sensitivity of the 
MFI-20 to groups with different fatigue 
profile. The renal and popuiation group . 
were included in this analysis. 

All statistical procedures were car- 
ried out using SPSS (Statistical Package 
for Social Sciences). 

Results 
Mean and standard deviations on 

subitems of the MFI-20 are presented in 
table (2). Comparison between both the 
renal group and residents' group, on one 
hand, and the population group, on the 
other, showed that the renal group 
scored higher than the ppulation group 
on all subscales of MFI-20, to a highly 
significant level, except for mental fa- 
tigue. On the other hand, only general 
and physical fatigue was higher in the 
residents' group, in comparison to popu- 
lation sample. 

Correlation coefficients between 
items of the MFI-20 are shown in table 

(3). In the ppulation group, there is a 
high correlation between all fatigue 
items, while in the renal goup, physical 
fatigue correlated with reduced activity, 
and reduced motivation correlated with 
general fatigue. The results in the resi- 
dents' group are generally analogous to 
those in the population, except for the 
fact that general fatigue did not correlate 
significantly with mental fatigue or re- 
duced activity. 

In table (4), Cronbach's alpha coeffi- 
cients for the five scaIes of MI=I-20 are 
shown. The highest alpha was obtained 
in the population group, where it was 
>0.63, except for the scale of motiva- 
tion. Parallel results were obtained for 
The junior physicians group. In the renal 
group, however, reliability of the mental 
fatigue was high, and was reasonable for 
general fatigue and reduced motivation, 
hut it was low for physical fatigue and 
reduced activity scales. 

Split - half reliability for the whole 
inventory and its five subscales are pre- 
sented in table (5). Cpxlation between 
the two forms of the whole inventory 
was very high (.70), as well as the alpha 
of its two halves (.80 & .76 respective- 
ly). The best reliability was observed in 
the general and physical fatigue and the 
least was that on reduced motivation. 

Results of regression analysis show- 
ing the effect of each of the following 
variables (independent): sex, age, educa- 
tion, marital status and psychiatric con- 
dition, as judged by total score on GHQ, 
on the total fatigue (dependent variable) 
in each of the three groups are demon- 
strated in table (6). In the ppulation and 
junior physicians group, psychiatric con- 
dition plays a very highly significant 
level in determining fatigue p 4 0 0 1 ,  
while sex seems to contribute modestly 
to total fatigue only in the population 
group. On the other hand, all studied 
variables had no effect on fatigue. 
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The subjects involved in the present 
study were clasified into two clu\lers 
(table 7), with the first scoring within 
the mean on all the subscales, and the 
second expressing more fatigue on all 
the five tems (> mean + SD). 88% of 
the renal - failure patients, 22% of the 
general population group and 24% of 
the junior physician group fell in the 
second (.luster, i.e., suffered from ab- 
normall) high degree of fatigue. 

Cornmison between females and 
males irr all groups (table 8) showed 
that women had significantly higher 
physical and total fatigue than men, 

only in tllt ppulation group, while male 
young physicians had more reduced ac- 
tivity than women. There was no statisti- 
cally significant differences between 
women and men suffering from renal 
failure in all dimensions of fatigue. 

The results of discriminant functional 
analysis are shown in table (9). 95% of 
the renal failure group patients were as- 
signed to the same group, i.e., were cor- 
rectly diagnosed. In the case of the popu- 
lation group, 86% of cases were 
correctly identified, while 14% were as- 
signed to the renal group. 

Table I 
Demographic Data - 

Varlahle Population Renal Residents -- 
Age 33 (+ 11.1) 39.8 +(12.1) 27.8 (;t 2) 

Sex: 
Males 60 33 3 5 
Females SO 8 14 
Marital status: 
Married 5 8 25 
Single 47 14 40 
Divorced 3 2 9 
Widow 2 
Education: 
less than 12 years 10 29 
12-14 years 56 9 
university 33 3 
graduates 49 
M.Sc. & Ph. D. 1 1  

Table 2 
Mean and Stand'ud Deviation on theFive 

Scales and Total Fatigue for the Three Groups - 
Population Renal patients Residents 
meanhSD) mean b S D )  mean (fSD) 

General fatigue 9.9 e3.4) 14.8 &2.9)*** 11.2 (+2.9)* 
Mental fatigue 9.4 (k3.4) 1 1.0 (~4.9) 10.5 (k2.9) * 
Physical fatigue 9.4 k3.5) 14.2 e3.2) *** 9.6 (22.5) 
Reduced activity 8.9 (+3 .5) 15.3 (&2.2)*** 8.9 (22.9) 
Reduced 8.4 &2.5) 11.5 e3.6) *** 9.3 k2 .8 )  
Motivation 
Total fatigue - 45.9 (lt2.5) 66.8 el 1.7) *** 49.4 ( ) 
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Table 3 
Corrclatjon Coefficients between the Five 

Fatigue Scales in the Three Groups 

General Mental Physical Reduced 
fatigue fatigue fatigue fatigue 

Population 
Mental 
Physical 
Activity 
Motivation 
Renal 
Mental 
Physical 
Activir y 
Motivation 
Residents 
Mental 
Physical 
Activity 
Motivation 

Table 4 
Cmnbach's alpha Coefficients for the Five Scales of 

MFI-20 in the Three Groups 

Population Renal Physicians 

General fatigue 66 .- 52 
Physical fatigue .66 .25 .58 
Reduced activity .64 .12 .67 
Reduced Motivation .12 5 1  .51 
Mental fatigue .63 .82 3 7  

Table 5 
Split - Half Statistics of the MFI-20 and its Five Scale 

General Physical Activity Mental All items 

Correlation .SO .44 3 7  .27 .47 .70 
Between forms 
Guttman spilt-half .66 .61 .72 .43 .46 .82 
Alpha (part 1)  -52 .38 5 5  .14 .44 30 
Alpha (part 2) .60 .65 4 .40 .76 .76 
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'Fable 6 
Relationship betwen Denlographic Data and 

Psychological State and Fatigue (Regression Analysis) 

Variable Po~~r la t ion  Renal Renal 

T Sig. T T sig. T T Sig. T 
Sex 1.97 .US* .@) .9 .1.4 .2 
A S  -.27 .8 -.2 .8 5 3  .5 
Education - 1.45 .2 .EX .4 
Marital status .08 .9 1.4 .2 .94 .3 
GHQ 6.03 .TWK)*** .7 5 5.08 .m*** 
K-square .. ()7 34 

Table 7 
Results of Cluster Analysis - 

Cluster 1 Cluster 2 - 
General fatipe 9.37 14.35 
Physical fatlgue 8.31 14.11 
Reduced activity 8.22 13.7 9 
Reduced Motivation 7.97 11.58 
Mental fatigue 8.61 12.48 

number ( % a )  nu~nber (Yo) 
Population group 86 (78%) 24 (22Y0) 
Phvsicians 37 (76%) 12 (2470) 
Renal groups 5 (12%) 36(88%) - 

Table 8 
Comparison Between Females and Males 

Population Renal Residents 

General fatigue 
males 9.3 (3.5) 14.4 (2.9) 11.1 (2.9 
females 10.5 (3.5) 16.3 (2.3) 11.3 (2.9) 
Mental fatigue 
males 8.9 (3.1) 1 .4 (4.7) 10.6 (2.4) 
females 9.8 (3.6) 9.5 (3.9) 10.1 (3.0) 
Physical fatgue 
males 8.5 (3.1) 14.0 (3.1) 9.8 (3.4) 
females 10.4 (3.7) *+ 14.9 (3.5) 8.9 (2.7) 
Red. Activity: 
males 8.9 (3.5) 15.2 (2.2) 9.4 (3.0) 
females 9.0 (7.5) 15.5 (2.5) 7.7 (2.2)* 
Red. Movtivation: 
males 8.3 (2.3) 1 1.4 (3.5) 9.7 (2.7) 
females 8.5 (2.7) 11.7(4.2) 8.1(4.4) 
Total fatigue: 
males 43.7 (1 1.4) 66. (1 1 .O) 50.8 (1 1.9) 

- females 48.6 (12.6)* 68 (9.9) 46.1 (8.5) 

Egypt. J .  Psychiat. 20: 1.  January 1997 91 



'Table 9 
Resul~s of Discrirninal~t Functional Analysis 

Population 
word group 86.2% 13.8% 

4.9 O/c 95.1 70 
Function 
Red. activity .87 
General fatigue .60 
Physical fatigue .59 
Red. motivation .4 1 
Mental fatigue .I5 

Chi square Wiks'  sipnif. 
124.25 lambda .000 

.52 

Discussion I 
A survey of psychiatric mo 

Great Britain showed fatigue 
commonest neurotic symptom, 
lence rate in the population 
(Mason & Wilkinsoon, 1996). 
alence of fatigue as a presen 
plaint and as a symptom w 
in French general practice. At least 
of the symptoms of persistent fati 
was repned by 41% of the patients, 
only 7.6% had presented with fatigu 
the doctor (Fuhrer & Wessely, 1995). 
overview of studies on fatig 

Wessely, 1992). This large di 
prevalence rates can be attrib 
ferences in measuring me 
work, 22% of the population 
fered from abnormal degree 

Given the prevalence and some 
serious consequences of 

in the population group, as evidenced by 
correlation coefficient between all fa- 
tigue dimensions. In the renal group, 
high correlation coefficients were ob- 
served between physical fatigue and re- 
duced activity and, to a lesser extent, re- 
duced motivation. So, in this chronic 
medically ill group, the reduced activity 
and I or motivation might be conse- 
quences of physical fatigue of those pa- 
tients. On the other hand, in the resident 
physicians group, significant intercorre- 
lation appeared between physical fa- 
tigue, on one hand, and general and men- 
tal fatigue, on the other, signifying that 
mental and physical fatigue are charac- 
teristic of this group with a specific work 
profile. Reduced activity was also corre- 
lated with both mental fatigue and re- 
duced motivation. Reduced activity and 
decreased motivation are closely related 
aspects of fatigue with one leading to the 
other. Both might also be affected by 
mental fatigue. 

The reliability of the MFI in the pop- 
ulation and junior physicians, as meas- 
ured by the Cronbach's alpha, is slightly 
lower than that found by Smets et al 
(1994). In the renal failure patients, it is 
lower than the other two groups. This 
could be accounted for by the low num- 
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ber of subjects in this group. The number 
of subjects in the study of Smets et al 
(1994) was generally higher than in the 
present study. A long experience of El- 
Damaty and Abdel - Khalek (1989), who 
translated many scales into Arabic, has 
led them to conclude that the reliabiity 
of the uanslated scales is generally less 
than the original ones. This is the case in 
the Arabic version of MFI, though its 
reliabilf y remains to be reasonable. 

However, the MFI - 20 wa\ very 
highly sensitive in detecting patients 
with expected high degree of fatigue, 
i.e., the renal fatigue group, the sensitivi- 
ty bein:: 95%. Its specificity, however, is 
not as high as sensitivity, as 14% of the 
population were incorrectly identified. 
This lower specificity is in accordance 
with the purpose of the inventory which 
is designed to test for fatigue in a wide 
range 3f groups. The function which dis- 
criminated the two groups comprised re- 
duced activity, general and physical fa- 
tigue and, to lesser extent, reduced 
motivation and not mental fatigue, which 
is congruent with the clinical picture of 
renal failure. 

F;dgue as a complaint does not fit 
neatly into the conventional view that 
disease is either "physical" or 'psycho- 
logical'. Instead, the holistic concept of 
disease or a disorder of the whole per- 
son, body, mind and spirit, provides a 
better model for its understanding and 
man igement (Tyrrel, 1994). Psychiatric 
condition, as assessed by total score on 
GHQ) was the most significant factor 
contributing to fatigue in the population 
and junior phyicians group. Two primary 
care studies have reported a close associ- 
ation between symptoms of fatigue and 
otht a psychological morhidi t y (Kroenke 
et al, 1988) or psychiatric diagnosis (Mc 
Do~lal et al, 1993). In psychiatric prac- 
tice, fatigue was estimated to be the most 
frequent symptom in Egyptian patients 

presenting with somatoform disorders 
(Mahfouz et al., in press). Most of those 
patients suffered also from depression or 
anxiety disorder. The fact that all factors 
entered into regression analysis did not 
contribute to total fatigue in the renal 
failure group supports the different ori- 
gin of fatigue in those patients, being the 
medical illness. 

Gender seems to affect total fatigue 
in the population group as evidenced by 
regression analysis (table, 4). Compari- 
sons between both sexes in this group 
also showed that females scored higher 
than males on both physical and total fa- 
tigue. This is in congruence with other 
studies, both in the community (Walker 
et al, 1993; Pawilkowska, 1994), as well 
as in general practice attenders (David 
et al, 1990). This might be attributed to 
reduced physical fitness, reproductive or 
combined occupational and domestic re- 
sponsibilities. The latter variable is sup 
ported by comparisons between both 
sexes in the other two groups, as there 
was no gender differences in the renal 
failure groups where both sexes are 
handicapped to the same degree and 
women are not expected to contribute to 
house - work. In the resident physicians 
group, sex did not contribute to total fa- 
tigue according to results of regression 
analysis and comparison between both 
sexes showed that they differed slightly 
only in reduced activity, being higher in 
males. 
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La Version Arabe De L'inventaire Multi dimensiomel De 
fatique: la stabilitk Validite' et Les Resultats chez Trois 

Groupes 
La puissante extension de la fatigue et de ses effets negatifs fait un 

parmi les plus importants sujet de recherche dans le domaime de psychi- 
atri e ainsi que dans plusieurs domaines. 

I1 sagit dans cette etude, des resultats de stabilite et de validite de la 
version arabe de I'inventaire. multidim emionel de fatigue (IMF), chez 
troi gou pes dont le. degrb privu de fatigue est different: 118 personnes 
nor-males, 41 patient d'echec renal et 49 jeunes medecins residents ayant 
termine' le I M F et. le S S G. 

l'e'valuation de la stabilite' a inclut les coefficients de correlatien et 
l'alpha de cronbach pour la onsistane internelle et les etudes ds la damie 
validte. 

la validite a Cte' istimie d'apre's une comparaison entre les groupes et 
I alpha de cronbach pour la conseitane internelle et les etudes de la demie 
vsdiditi. 

la validite a kt6 e'stimie d'aprks une comparaison entre les groupes et 
1 malyse discrimante de la fondion. 

les resultats ont montri que 22% du groupe normale, 24% de me'de- 
ci,ns residents et 88% de patients d'ichec renal souffrent d' un degres * 

tres eleve de la fatigue comme iLs ont nontri un haut degre de stabilite' et 
de validiti. 

le sex semble jouer un rBle dans l'expressions de la Fatigue les Femmes 
(celles du groupe normale) souffrent physiquement d'un hau degre' de fa- 
tigue. 
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