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Background
The primary symptom of fibromiyalgia is chronic, widespread 

pain accompanied by diffuse tenderness to light palpation however, 
a decrease in concentration and memory are further complaints 
that add significantly to the degree of suffering [1]. It is one of the 
rheumatic illnesses with the greatest impact on patient quality of life, 
having negative consequences on their capability including intellectual 
activity, personal relationships and professional career to the extent 
where the patient requires multiple intervention strategies [2,3].

Patients with FM have reported that they were unable to perform 
demanding cognitive tasks at their previous level [4]. Especially 
patients with jobs that have high cognitive/technical demands are 

Abstract
Aim of this study: We aimed to show the differences in cognitive complaints and their relations with clinical 

variables between the subjects with fibromyalgia, age-matched healthy controls and older-aged group with Short 
Test of Mental Status. By means of covering a broad range of cognitive functions of STMS, mild cognitive impairment 
in patients with FMS and older-aged women could be demonstrated easily and we could obtain the similar results in 
other studies using objective neurophsychologic methods without using these tests that was the striking aspect of 
our study. Considering the difficulty of the objective tests in clinical setting, and since it is important to characterize 
easily the nature of the dysfunction in clinical setting in order cope with this chronic disorder, our results might be 
useful in helping patients with FM and older-aged women.

Background: this study aimed to compare the complaints of cognitive dysfunction in patients with 
fibromyalgia(FM) and older-aged women and to detect the relationship of the variables pain, fatigue and sleep 
problems with these complaints

Methods: 86 patients with FM(between the ages of 25-40), age-matched 75 healthy controls and 80 older-
aged women with cognitive complaints(between the ages of 60-75) were analyzed. Perceived level of cognitive 
impairment was asssesed with the items in Short test of Mental Status(STMS). Measures of depressive symptoms, 
pain and fatigue severity were obtained from the Beck Depression Inventory(BDI), Visual Analog Scale(VAS) and 
fatigue severity scale(FSS). And measures of subjective sleep disturbance and relevant demographic data were 
obtained from an open-ended questionnaire.

Results: Individuals with FM scored significantly lower on total score self-report measures of dyscognition 
(28.8+3.3) (mean+SD) than did healthy controls (37.6+0.6) (mean+SD)(p<0.05) and scored similarly in older-aged 
women (29.9+3.7)(mean+SD) (p>0.05). The most severly affected functions were attention and immediate recall in 
patients with FM however, it was delayed recall in older-aged women. The group of patients with FM showed a lower 
performance than older-aged women in attention (p<0.01) and immediate recall (p<0.05). However, older-aged group 
significantly differed from FM group in terms of arithmetic, constructional praxis and abstraction subdimensions of 
STMS. Fatigue and pain severity were the strongest contributing factors for complaints of cognitive dysfunction in 
patients with FM but, age and sleep disturbance were the most significant problems influencing the cognitive status 
in older-aged women(p<0.05).

Conclusion: Mild cognitive impairment was shown to be associated with the two groups studied, but with 
significant differences between them.

likely to perceive their performance in the workplace to be seriously 
compromised [4]. In addition many of them have stated that cognitive 
dysfunction was a more disturbing and disabling symptom even than 
pain [4]. Thus, perceived decreased cognitive ability is an important 
factor affecting whether some patients can continue to work or return 
to their daily life with their previous capacity and it should be handled 
with care during the course of the disease in patients with FM.

Despite the importance of the cognitive symptoms and the 
experts' recommendation to evaluate them as a part of the standard 
FM assessment in clinical setting, information on the evaluation of 
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cognitive status limited to a few studies [5]. These studies mainly used 
more complicated and less clinically feasible of neuropsychological test 
evaluations. The number of studies conducted with subjective cognitive 
tests in patients with chronic pain including FM was quite low [5,6]. 
Andreu at al have evaluated the cognitive complaints by using Mini 
Mental State Examination which was one of the subjective cognitive 
tests and found that there was high frequency of cognitive impairment 
in patients with FM compared with the population reference value [5].

Results from neuropsychological tests showed that patients with 
FM perform more poorly on a range of cognitive tasks than carefully 
matched adults of similar age and performed similarly to people 20 
years older [7-9]. But, up to date, there is no study exist in the literature 
comparing the subjective complaints of FM patients with older-aged 
and healthy age-matched groups. So; the objectives of this analysis were 
as follows: First, to evaluate the severity and distribution of cognitive 
complaints in patients with FM and older-aged group using a brief 
and quantitative subjective measure of the cognitive status in adults 
such as the Short Test of Mental Status. Second; to determine whether 
some differences exist between these groups in terms of cognitive 
subdimensions and their relations with clinical and demographical 
variables.

Methods
After the study was reviewed and approved by a Clinical Research 

Ethics Committee and conducted in compliance with the Declaration of 
Helsinki; an informed consent, compliant with the Sisli Etfal Teaching 
Hospital Ethics Board requirements was obtained from all participants 
prior to the study inclusion.

We recruited 96 women between the ages of 20 and 45 from our 
outpatient clinic who were diagnosed as fibromyalgia syndrome 
according to ACR 2010 and ACR 1990 diagnostic criteria. Subjects were 
accepted as fibromyalgia according to ACR 2010 preliminary diagnostic 
criteria, if the following 3 conditions were met: 1) Widespread pain 
index >7 and symptom severity scale score >5 or WPI between 3 and 6 
and SS scale score >9. 2) Symptoms have been present at a similar level 
for at least 3 months. 3) The patient does not have a disorder that would 
otherwise explain pain [10]. Physicians were also asked to perform 
tender point count between 0 and 18, described by ACR in 1990 [11]. A 
pain-free healthy 75 subjects (control group) matched for age and sex 
and 93 subjects with the age of 60 and 75 years (older-aged women group) 
were included. Medical examination of the patients included detailed 
rheumatologic, neurologic and psychiatric examinations performed by 
specialists of these fields and laboratory analysis including a complete 
blood cell count, erhytrocyte sedimentation rate, rheumatoid factor, 
parathyroid hormone, thyroid hormone, cyanocobalamine and folate 
levels and a blood chemistry panel were also performed. According 
to the results of these examinations, patients with severe neurologic 
diseases (such as Alzheimer disease, Parkinson disease, dementia and 
etc..) and psychiatric disorders (such as depression, bipolar disease, 
psychosis, neurosis and etc…) having a need of treatment (10 subjects 
in FM group and 7 subjects in older-aged women) were excluded from 
the study.

Older-aged women(n=86) complaining of cognitive dysfunction 
without restricting normal activity of daily living were selected. Observed 
cognitive impairment was considered present if the participant’s friend 
or family member reported at least one of the following problems during 
the preceding six months: “difficulty remembering things that happened 
recently, in the past few hours or days;” “forgotten conversations 
that occurred a few hours or days earlier;” “asked the same questions 

repeatedly;” “forgotten to turn off the stove;” and “repeated herself 
more”. Participants and proxies were independently asked nine Yes/No 
questions about ADL deficits (bathing, grooming, feeding, dressing, 
preparing meals, simple household tasks, operating simple household 
appliances, shopping, handling money) occurring over the preceding 
six-month period related to their cognitive functioning. We considered 
ADL impairment absent if both participant and her proxy agreed that 
these nine functions were not impaired [12].

The Short Test of Mental Status (STMS) was used to evaluate the 
subjective cognitive impairments of the patient groups in our study. 
It was specifically developed for use in dementia assessment and was 
intended to be more sensitive to problems of learning and mental agility 
that may be seen in mild cognitive impairment (MCI) [13]. The Short 
Test of Mental Status (STMS) tests an individual’s orientation, attention, 
immediate recall, arithmetic, abstraction, construction, information, 
and delayed (approximately 3 minutes) recall [13]. Scores in the 34 
to 38 range are essentially normal; scores from 29 to 33 suggestive of 
MCI, and below 29, suggestive of dementia. While this test was initially 
developed to distinguish dementia from normal cognitive function, it 
has been found to be also helpful in the evaluation of MCI [13,14].

The association of the cognitive complaints with the following 
variables were also assessed: age, educational level, marrital status, 
sleep problems, fatigue and pain severity, depressive symptoms and 
disease duration. To assess pain intensity, subjects were asked to rate 
their average pain due to FM over the past 24 hours with an 10 cm 
visual analog scale ranging from 0 cm (indicating no pain) to 10 cm 
(indicating pain as bad as you can imagine). Higher scores indicate 
greater pain severity [15]. For a global assessment of fatigue severity, 
we used a validated Turkish version of Fatigue severity scale in patients 
with FM(FSS) [16]. It consists of 9 statements that are scored on a 
7-point Likert scale, ranging from 1 (strongly disagree) to 7 (strongly 
agree) a total score is calculated as the mean score of the 9 statements 
[16]. A lower total score indicates less effect of fatigue on everyday life 
[16]. Depressive symptoms in all of the groups were obtained from the 
Beck Depression Inventory (BDI) [17]. It consists of 21 groups of items 
that assess both cognitive/affective and vegetative signs of depression. 
Sleep disturbance was measured using a 100-mm VAS with the question 
‘How would you rate the average amount of sleep you have had over the 
last seven days?’. This VAS had no calibration marks and end descriptors 
‘Full nights sleep’ and ‘No sleep at all’. A similar method has been used 
previously in studies examining the patients with Rheumatoid Arthritis 
and Osteoarthritis [18].

Statistical Analysis
Means, standard deviations (SD), medians, and ranges were 

calculated for continuous variables and frequency counts and 
percentages were calculated for categorical variables. To evaluate the 
correlation between these variables pearson correlation analysis was 
performed. Relationship between variables was evaluated with ANOVA 
variance analysis. All analyses were performed using SPSS version 16.0 
and statistical significance was evaluated at the 0.05 level.

Results
All patients were female; similar in educational level and marrital 

status. The mean age of the patients with FM was lower than that of 
older-aged women (p<0.05) but it was similar to control group (p>0.05). 
Symptom Severity Score was 9.5+1.5 (mean+SD); Widespread Pain 
Index score was 11.7+3.1(mean+SD); the count of tender points was 
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9.6+3.3 (mean+SD); the disease duration was 1.1+0.6 years (mean+SD) 
in FM group. Differences between the groups with regarding the clinical 
and demographic characteristics were shown in Table 1.

Individuals with FM scored significantly lower on total score 
self-report measures of dyscognition (28.8+3.3) (mean+SD) than 
did healthy controls (37.6+0.6) (mean+SD)(p<0.05). However it was 
similar to older-aged women (29.9+3.7)(mean+SD) (p>0.05). The 
means and SD’s for the items assessing cognitive complaints involved 
in each section were as shown in (Table 1). Overall 69 % of the subjects 
with FM and 71 % of the older-aged women complained of mild; 5 % of 
the patients with FM and 6 % of the older-aged women reported severe 
cognitive problems. The most commonly noted problem was “trouble 
in attention (78.2%) and immediate recall” (66.5%) for patients with 

FM and “delayed recall” (70.1%) for older-aged women. The one-way 
ANOVA test showed significant differences between the groups of our 
patients. The group of patients with FM showed a lower performance 
as compared with the control group in all of the subsets of STMS 
except abstraction, information, construction and orientation (Table 
1). And they showed a lower performance when compared with the 
older-aged women in attention (p<0.01) and immediate recall (p<0.05) 
(Table 1). The group of patients with older-aged women showed a 
lower performance when compared with the control group in all of the 
subtests except orientation, information, attention (p<0.05) (Table 1).

Pearson correlation analysis used to identify unique relationships 
between types of dyscognition and the clinical presentation of FM 
(Table 2) and older-aged women (Table 3). A significant relationship 

Characteristics FMS (n=86) Older-aged Women (n=80) Control (n=75) P value
Age (years) 32.3 ± 6.0 67.8 ± 7.2 32.1 ± 7.7 .037bc

Education (years) 10.1 ± 2.7 10.6 ± 3.1 10.5 ± 2.0 .087
Marrital status (% married) 88 89 85 .085
VAS-pain 8.9 ± 2.2 5.2 ± 2.0 1.2 ± 0.1 .035abc

VAS-sleep problems 5.5 ± 1.1 7.9 ± 2.5 1.4 ± 0.3 .041abc

FSS 8.8 ± 2.1 4.7 ± 1.5 1.0 ± 0.0 .039abc

BDI 13.3 ± 6.0 14.2 ± 7.1 6.1 ± 2.1 .021ab

STMS total 28.8 ± 3.3 28.0 ± 3.7 37.6 ± 0.6 .029ab

STMS orientation 4.1 ± 0.8 4.3 ± 0.6 4.3 ± 0.8 .066
STMS attention 2.4 ± 0.5 5.1 ± 0.7 5.2 ± 0.5 .010ac

STMS immediate recall 1.5 ± 0.3 3.6 ± 0.8 5.3 ± 0.3 .002ab

.035c

STMS delayed recall 2.3 ± 0.9 2.4 ± 0.8 5.2 ± 0.9 .007ab

STMS arithmetic 3.9 ± 1.3 2.5 ± 1.2 5.0 ± 1.3 .040abc

STMS abstraction 4.8 ± 0.5 2.5 ± 0.6 5.3 ± 0.6 .045bc

STMS construction 4.9 ± 1.0 2.6 ± 1.1 5.0 ± 1.0 .036bc

STMS information 4.5 ± 1.0 4.9 ± 1.2 5.1 ± 1.0 .054

FMS: fibromyalgia syndrome; VAS: visual analog scale; FSS: fatigue severity scale; BDI: Beck depression inventory; STMS: short test of mental status. All data presented 
are mean ± SD except marrital status which was presented as percentage (%)
aSignificant difference between FMS and control groups.
bSignificant difference between Older-aged women and control groups.
cSignificant difference between FMS and Older-aged women groups (one-way ANOVA and post hoc test. Kruskal Wallis ANOVA and Mann Whitney U test).

Table 1: The comparison of demographic and clinical parameters between the groups.

Age education Marrital 
status

Disesae 
duration SSS WPI FM VAS-pain BDI FSS VAS-

sleep
STMS total-r value 
P value

-.074 
.599

.118

.463
.032
.891

.138

.325
-.347
.037*

-.030
.830

.079

.573
-.369
.008**

-.086
.542

-.360
.009**

-.341
.049*

STMS orientation-r value 
P value

-.134
.338

.105

.455
.046
.743

-.019
.890

-.124
.075

.021

.883
.153
.274

.145

.299
.008
.954

-.125
.371

-.183
.190

STMS attention- r value 
P value

.040

.775
.001
.996

.192

.169
.002
.991

-.300
.032*

.036

.800
.147
.295

-.391
.004**

.071

.616
-.402
.001**

-.336
.043*

STMS immediate recall -r value P value .153
.274

-.116
.408

.133

.343
.187
.180

-.312
.033*

.093

.509
.222
.110

-.407
.002**

.109

.437
-.374
.006**

-.322
.047*

STMS delayed recall- r value 
P value

.145

.299
-.169
.226

.185

.186
.062
.660

.320

.034*
.181
.196

.227

.102
-.387
.003**

-.063
.652

-.383
.005**

-.315
.046*

STMS arithmetic-r value
 P value

.008

.957
-.096
.495

.245

.077
.231
.096

.147

.295
.253
.068

.156

.264
.250
.071

.152

.276
.147
.293

.193

.167
STMS abstraction- r value 
P value

-.019
.890

-.255
.065

.216

.121
.007
.960

.040

.775
.183
.189

-.134
.337

-.086
.542

.096

.493
.183
.189

.226

.109
STMS construction-r value
P value

.113

.214
-.123
.420

.143

.343
.181
.183

.020

.990
.087
.578

.142

.270
-.127
.428

.132

.340
.032
.901

.043

.529
STMS information-r value
P value

.125

.210
-.171
.228

.180

.179
.062
.661

.231

.150
.120
.196

.109

.290
-.170
.220

.125

.126
.220
.172

.191

.156

FMS: fibromyalgia syndrome; VAS: visual analog scale; FSS: fatigue severity scale; BDI: Beck depression inventory; STMS: short test of mental status; TP: fibromyalgia 
tender points; SSS:symptom severity score; WPI:widespread pain index; FIQ:Fibromyalgia impact questionairre.
*p<0.05; **p<0.01

Table 2: The results of correlation analysis between subtypes of dyscognition and clinical parameters in patients with fibromyalgia (n=86)
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Age Education Marrital status VAS-pain BDI score FSS score VAS-sleep
STMS total-r value
P value

-.392
.031*

.128

.435
.065
.675

-.275
.048*

.170

.289
-.209
.060

-.452
.041*

STMS orientation-r value
P value

-.125
.230

.200

.351
.045
.731

.155

.308
.015
.935

-.159
.319

-.192
.186

STMS attention- r value
P value

-.055
.788

.206

.101
.227
.102

-.159
.319

.148

.355
-.162
.283

.085

.836
STMS immediate recall -r value
P value

-.359
.036*

.153

.353
.156
.284

.159

.205
-.012
.809

.185

.309
-.258
.048*

STMS delayed recall- r value
P value

-.348
.039*

.188

.189
-.145
.335

.211
.048*

.082

.801
.229
.077

.352
.035*

STMS arithmetic-r value
P value

-.305
.023*

.250

.398
.128
.280

-.381
.046*

.196

.380
.250
.398

-.298
.039*

STMS abstraction- r value
P value

-.278
.030*

.250

.355
.087
.608

-.305
.049*

.062

.650
-.212
.069

-.325
.040*

STMS construction- r value
P value

-.125
.230

.100

.951
.055
.629

.213

.093
.040
.875

-.022
.709

-.019
.811

STMS information-r value
P value

-.134
.265

.200

.351
.064
.631

-.160
.120

.015

.935
.221
.086

-.035
.608

BDI: Beck Depression Inventory; VAS:Visual Analog Scale; FSS:Fatigue Severity Scale; STMS: Short Test of Mental Status;TPC: Tender Point Count.; *p<0.05
Table 3: The results of correlation analysis between subtypes of dyscognition and clinical parameters in older-aged women (n=80).

Age VAS-pain VAS-sleep
problems FSS BDI SSS WPI TPC

STMS total-FM .982 p=0.651 .251*

p=0.022 .123 p=0.081 .190* p=0.035 .977 p=0.634 .164*

p=0.041 .771 p=0.576 .491 p=0.485

STMS total-older 
aged women .263* p=0.025 .405 p=0.415 .196*

p=0.032 .436 p=0.472 .902 p=0.602

BDI: Beck Depression Inventory; VAS:visual Analog Scale; FSS:Fatigue Severity Scale; STMS: Short Test of Mental Status;TPC: Tender Point Count.; *p<0.05.
Table 4: The results of regression analysis in FM and older-aged women groups.

was found between total cognitive score and VAS-pain(p<0.01), VAS-
sleep(p<0.05), FSS(p<0.01), SSS (p<0.05), while WPI and tender 
point count were not found to be significantly related with cognitive 
scores. Correlational analysis also indicated that in older-aged women 
group; pain intensity, age, sleep and fatigue were all positively related 
to cognitive complaints (with total score of STMS) (p<0.05) (Table 3). 
There weren’t any significant relationship between Beck Depression 
total score and all parameters(p>0.05).

Simultaneous regression analysis showed that all factors combined 
accounted for 52% of the variance in FM group and 48% in older-aged 
women in self-report of cognitive difficulties (Table 4). Inspection of the 
independent contribution of each variable to the prediction of cognitive 
complaints in older-aged group, controlling for the other variables in 
the equation, indicated that 2 contributed significantly to the report of 
cognitive complaints (total score). Age made the greatest contribution 
(r=.26, P<.05), according to the standardized regression coefficient. 
Self-report of sleep problems made the next highest contribution 
(r=.19, P<.05). In FM group, FSS, pain severity according to VAS and 
symptom severity score had a significant unique contribution to the 
report of cognitive complaints in the following order of importance: 
pain severity (r=.25, P<.05), fatigue (r=.19, P<.05), symptom severity 
score (r=.16, P<.05). Further, the sleep problems (r=.12, P<.08) 
contributed only marginally to the report of the cognitive complaints.

Discussion
These results confirm the existence of mild cognitive impairment 

in both groups (FM and older-aged women) regarding the cutoff points 
of the cognitive performance normality of Short Test of Mental Status 
(STMS). Although the level of perceived cognitive dysfunction were 
found similar in both patient groups, with some significant differences 
between them. In patients with FM attention and immediate memory 

were among the most severe cognitive complaints; however, abstraction, 
construction, arithmetic and delayed memory were the subsets most 
significantly impaired in older-aged group. In general, fatigue and 
pain severity were the strongest contributing factors for complaints of 
cognitive function in patients with FM but, age and sleep disturbance 
were the most significant problems influencing the cognitive status in 
older-aged women.

Although we examined self-reported cognitive complaints among 
patients with FM and older-aged women and the study lacked an 
objective neuropsychologic assessment; our results showed that there 
was demonstrable cognitive dysfunction with STMS in both groups. 
STMS was developed and validated as a screening bedside mental 
status test and despite the lack of validity data, it has been used to 
identify subjective cognitive dysfunction among patients with mental 
disorders, and the items do show adequate internal consistency [19]. 
Supporting these findings, different cognitive tests have been used 
to evaluate subjective cognitive dysfunction in chronic pain patients 
including fibromyalgia [5,6]. Roth et al used Brief Symptom Inventory 
for the assessment of cognitive complaints in patients with chronic 
pain and reported that although it was the measure of the severity of 
psychological impairment its’ cognitive items identified the cognitive 
problems in patients with chronic pain [6]. Andreu et al assessed 
memory function in patients with fibromyalgia with Mini Mental 
State Examination (MMSE) and they noted that fibromyalgia patients 
have reported more severe cognitive impairment when compared with 
other patients with chronic pain and healthy controls [5]. In a study of 
particular relevance to the present discussion, authors have suggested 
to use STMS rather than MMSE [20]. In this study comparing these 
two screening tests, they concluded that although MMSE was the 
most widely used one, STMS was found to be more sensitive to detect 
mild cognitive impairment than MMSE [20]. Taken these results and 
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also the difficulty of objective testing methods in clinical practice into 
consideration, STMS test might be useful screening test to distinguish 
mild cognitive impairment in subjects with FM and older-aged women 
from healthy controls.

In our study only 5% of the patients with FM and 6% of the older 
aged women reported severe cognitive impairment and majority of 
neither FM subjects nor older-aged women were found as demented. 
Their mean scores of STMS obtained as 28.8 for FM and 28.0 for older 
aged women however, such performances were below the expected 
range in the study pointing out mild cognitive impairment. These data 
are comparable to those reported by Pericot et al who have already 
showed the evidence of mild cognitive impiarment in 29 of 32 women 
(90.5%) with FM and this subjective complaint of memory loss was also 
confirmed by neuropsychological evaluation [21]. Also, regarding the 
similarity of total cognitive scores of FM and older aged women, our 
findings did not differ from the studies in the literature; since there is a 
growing body of evidence indicating that patients with FM had poorer 
cognitive performance than carefully matched adults of similar age and 
performed similarly to people 20 years older [22-24].

Although our study seemed to replicate the results of the studies 
that were previously mentioned; it has been shown that some differences 
were present in the distributions of these complaints between the 
groups. Patients with FM had lower performance in subsets of attention 
and memory-related complaints. This evidence is consistent with the 
findings in the literature and in many studies this pattern of the results 
have been shown to be consistent with impairment in a particular kind 
of cognitive ability called executive control that resulted into disability 
in particularly managing multiple tasks and switching attention quickly 
[25,26]. On the other hand; in older-aged group it has been shown that 
particularly slower information processing speed was critical in many 
theories of cognitive aging that might be a different mechanism from 
FM [27]. In our study fund of abstraction, arithmetic, delayed recall 
and constructional praxis score showing information processing speed 
were found to be lower in older-aged group than that of FM like others 
have supported [27,28]. Using data from elderly with no disease living 
in the community, there is evidence that cognitive speed and memory 
performance decline with age, but that crystallized abilities remain 
largely intact in those who survive for long-term follow-up [29]. 
However, this was not the case for FM, because they performed just 
as well as the age-matched controls and were significantly faster than 
the older-aged group in our study. This might suggest that subjects 
with FM have specific neurologic/cognitive deficits, rather than global 
neurologic decline that is more characteristic of older adults. It also 
makes us optimistic that the deficits may be remedial or temporary, 
although this has not been supported by any data yet.

And also our study included some disease-related variables having 
reasonable likelihood of sharing significant relation with these complaints 
which were not contained in other studies. Our multiple regression 
analysis showed that pain and fatigue were uniquely associated with 
the complaints of recalling and attentional deficits in patients with FM. 
On the other hand; age and sleep were uniquely associated with aspects 
of dyscognition involving delayed memory, construction, abstraction 
and arithmetic in older-aged women. Consistently wlth these findings, 
recently several writers have claimed that pain severity and pain-related 
fear and anxiety (pain catastrophising) exhibiting high somatic focus 
(somatisation) was associated with this disturbed attentional and 
recalling process in chronic pain patients and fibromyalgia [29,30]. 
And also it has been suggested that excessive fatigue associated with 
disturbed sleep might be another reason for the cognitive dysfunction 

observed in fibromyalgia patients [31]. Of interest in our study, sleep 
problems made a moderately significant contribution to the occurrence 
of cognitive complaints in patients with FM, this factor did not maintain 
a significant relation to cognitive function after the respective multiple 
regression analyses. This might be related to finding that, severity of 
sleep problems were significantly higher in our older-aged cohort than 
subjects with FM patients. As supported by the literature age-related 
increase in insomnia symptoms have been known problems in older 
aged people but further studies are needed to compare sleep disorders 
by objective measures between these groups [32,33]. Collectively all 
these findings showed us that STMS might be a useful and applicable 
test in clinical setting easily to distinguish subtypes of cognitive 
complaints in subjects with FM and in older-aged group and to identify 
their relationship with independent variables.

Also of note, our study failed to identify any association between 
cognitive complaints and depressive status. Many studies in the 
literature have reported that symptoms of depression made the 
strong contribution to complaints of cognitive deficits [33]. However, 
according to many studies this demonstrable cognitive dysfunction in 
patients with FM cannot be attributed solely to co-occurring psychiatric 
disorders such as depression, and that it is related with pain, fatigue 
and many to the impact that pain has on a patient [24]. According 
to study evaluating the psychometric properties and cut-off points of 
Beck Depression Inventory Scale for Turkish population, authors have 
determined the cut-off scores for the Turkish population revealing 0–12 
for minimal, 13-18 for mild, 19-28 for moderate and 29-63 for severe 
depression [17]. And in our study we have found that in both groups 
total scores of BDI revealed mild depression. This might be due to the 
exclusion of the depressive patients at the beginning of our study. So; 
it was not surprising that all aspects of depression, as measured by the 
BDI, were not associated with reports of cognitive impairment. This 
has led us to think that some factors other than depression such as 
pain, fatigue and sleep were the major contributors of the cognitive 
dysfunction as supported by the literature [24].

The present study has some methodologic limitations. Because 
the experimental design is cross-sectional, the significant associations 
obtained do not provide information on causality so, further studies 
with larger samples of patients with long-term follow-up are required 
to confirm our results. And because the study relies on self-report 
measures, it is vulnerable to the effects of response style and impression 
management. However our results were similar in studies using 
objective testing methods. Considering the difficulty of these tests in 
clinical setting, STMS was easy to handle and might be useful screening 
test to identify differences between the groups and to put forward the 
relationship between cognitive complaints and clinical variables.

Conclusion
By means of covering a broad range of cognitive functions of STMS, 

mild cognitive impairment in patients with FMS and older-aged women 
could be demonstrated when compared to age-matched individuals 
in the general population. And the pattern of cognitive impairment 
also differed in subdimensions and underlying clinical factors. In 
other words we could obtain the similar results in other studies using 
objective neurophsychologic methods without using these tests that 
was the striking aspect of our study. Since it is important to characterize 
easily the nature of the dysfunction in clinical setting in order cope with 
this chronic disorder, our results might be useful in helping patients 
with FM and older-aged women.
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