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Introduction: Cushing disease is a rare problem that usually has an important effect on the 
quality of life (QoL).

Objective: This survey aimed to evaluate patients’ QoL and determine predictors of improving 
QoL scores in patients.

Materials and Methods: In this before-after study, basic characteristics were collected 
from 56 patients with Cushing disease who underwent endoscopic transsphenoidal 
surgery, and their QoL score during one year was assessed. Finally, predictor factors of 
QoL score improvement were identified. To compare the QoL scores before, 6 months, 
and 12 months after surgery, repeated measures ANOVA and for determining predictors 
of QoL score improvement, multivariable logistic regression analysis was used. P<0.05 was 
considered significant in all tests.

Results: The Mean±SD age of the samples was 33.92±12.82 years, and 43 (76.8%) were 
female. In all 56 patients who underwent endoscopic transsphenoidal surgery, the QoL score 
significantly improved. In multivariable logistic regression analysis, weight loss (OR= 1.2, 95% 
CI; 1.01-6.5, P=0.01), no fatigue (OR= 2.1, 95%CI; 1.6-8.3, P=0.009), no decreased libido (OR= 
1.5, 95% CI; 1.2-10.62, P=0.01), no gonadal axis disorder (OR=2.2, 95% CI; 1.07-4.06, P=0.01) 
and post-operation no thyroid axis disorder (OR=2.5, 95% CI; 1.8-5.7, P=0.01) were predictors 
for more QoL score improvement.

Conclusion: According to the results of this study, many factors can affect the quality of life in 
patients with Cushing disease. Therefore, support groups should include the cooperation of 
physicians and psychologists, provision of health services, and social support to improve the 
QoL of patients.
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Introduction

ushing Disease (CD) is known as hypercorti-
solism, caused by an adrenocorticotropic hor-
mone (ACTH)-secreting pituitary adenoma 
[1]. The CD prevalence was 2.2 per 100000, 
while the incidence rate was 0.24 per 100000 

person-years. Endogenous glucocorticoid excess causes 
different symptoms and signs in the patient, includ-
ing weight gain, central obesity, buffalo hump, moon 
face, striae, thinning and fragile skin, acne, hirsutism 
or amenorrhea in women and decreased libido, fertil-
ity, and erectile dysfunction in men [2, 3]. These symp-
toms can negatively influence a patient’s well-being and 
quality of life due to changes in appearance and mental 
health [3, 4]. Transsphenoidal selective adenectomy is 
the best primary therapy for pituitary-dependent Cush-
ing disease [4]. Physicians expect that with normalizing 
hormonal levels after sufficient treatment, the patient’s 
physical and mental health will improve, and they will 
return to normal daily activities [5]. However, even after 
an endocrine cure, patients’ scores on general well-be-
ing, anxiety, depression, and overall quality of life (QoL) 
are still low [5, 6]. Andela indicated that structural and 
functional brain abnormalities were shown to be persis-
tent after the biochemical cure of Cushing disease [6]. 
Also, Asadi-Lari, in one survey, showed that CD patients 
had a lower QoL score than other patients with pituitary 
adenoma [7]. Multiple regression analysis in another 
study demonstrated that remission status, time to diag-
nosis, radiation therapy, and hypopituitarism were sig-
nificant predictors of QoL improvement [8]. Also, there 
was no association between QoL and the patient’s sex, 

age, replacement steroid use, follow-up with an endo-
crinologist, or surgical approach. Although returning to 
normal life after surgery and medication is very impor-
tant for patients with Cushing disease [8, 9], few studies 
have been performed on the epidemiology of the dis-
ease and the quality of life of patients in Iran [7, 10]. We 
compared QoL scores before, 6, and 12 months after 
surgery in the CD patients and determined predictor 
factors for QoL score improvement in patients.

Materials and Methods

 This before-after study, due to the low prevalence of 
the disease, was conducted on all 56 patients 18 years 
and older with the Cushing disease diagnosis who un-
derwent trans-sphenoidal surgery during the 3 years 
from 2017 to 2020 at one educational and medical cen-
ter of Shahid Beheshti University of Medical Sciences, 
Tehran, Iran. Patient’s information, including demo-
graphic characteristics (age, sex, marital status, edu-
cational level, body mass index (BMI), waist-hip ratio 
(WHR), tumor size, duration between symptom onset 
and diagnosis, re-surgery, radiotherapy, lifestyle, and 
past medical history (smoking, diabetes mellitus [DM]), 
hypertension (HTN), fracture history, signs, and symp-
toms were collected in a data collection form prepared 
by researchers. Also, hormone profiles consisting of cor-
tisol, ACTH, urine-free cortisol (UFC) before and after 
surgery, and overnight dexamethasone suppression test 
(ODST) after surgery and other pituitary axes function 
(gonad, thyroid, growth axes) for monitoring remission 
were assessed. Biochemical remission was determined 
based on the 2021 guidelines for Cushing syndrome [11, 

C

Highlights 

• Cushing disease has an important effect on the patient’s quality of life (QoL).

• QoL score improves after endoscopic transsphenoidal surgery.

• Modifying the lifestyle is effective in improving the QoL score.

Plain Language Summary 

Cushing Disease is when the pituitary gland releases too much adrenocorticotropic hormone, caused by a tumor or 
excess growth (hyperplasia) of the pituitary gland. Transsphenoidal selective adenectomy is the best primary therapy 
for pituitary-dependent Cushing disease. Changes in physical appearance and other signs and symptoms are associ-
ated with decreased quality of life (QoL) scores. This study aimed to investigate QoL score improvement after endo-
scopic transsphenoidal surgery. The study’s results showed that the QoL score generally increased after surgery. Also, 
weight loss, no fatigue, no decreased libido, no gonadal axis disorder, and no thyroid axis disorder post-surgery were 
predictors for more QoL score improvement.
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12]. The remission phase is characterized by morning 
serum cortisol value <5 μg/dL or UFC<20 μg/dL within 
7 days post-surgery and ODST cortisol level <50 nmol/L 
equivalent to 1.8 μg/dL. 

A specific questionnaire (Tuebingen CD-25) was used 
to evaluate the effect of the disease and its treatment on 
the patient’s QoL. The Tuebingen CD-25 consists of 25 
sections that cover 6 essential domains of health-related 
(HR) QoL: depression (6 sub-dimensions), sexual activity 
(4 sub-dimensions), environment (6 sub-dimensions), 
eating behavior (4 sub-dimensions), bodily restriction (3 
sub-dimensions), and cognition (2 sub-dimensions). The 
total score has a minimum score of 0 and a maximum 
score of 100. The answers to each question were scored 
on the Likert scale. Also, a higher score means a lower 
quality of life score.The Tuebingen CD-25 questionnaire 
was first used in 2012 in a European study. The reliability 
and validity of the Tuebingen CD-25 questionnaire have 
been confirmed in English [13]. 

To customize the Tuebingen CD-25 questionnaire in as-
sessing the quality of life of patients with Cushing dis-
ease, first, the English version of this questionnaire was 
translated into Persian by four translators using the for-
ward-backward method, and then its face and content 
validities were assessed. To evaluate the content valid-
ity, the Lawshe model was used. Following this method, 
the questionnaire was sent to 9 specialists, including 
neurosurgeons, psychologists, and social medicine, to 
ask their opinions in three areas of necessity, clarity, and 
simplicity of questions. Then, the panel members’ votes 
were quantified by calculating the content validity ratio 
(CVR), and by placing in the content validity index (CVI) 
calculation formula, the final index number 0.99 was ob-
tained. To determine the face validity, the final version 
of the questionnaire, after confirming the content valid-
ity, was given to 15 patients, and they were asked about 
the relevance, simplicity, and clarity of the questions on 
a 4-point scale format. The 4 points were as follows: 1) 
completely relevant, simple, and clear; 2) relevant, sim-
ple, and clear but requires minor revisions; 3) requires 
major revision; and 4) completely irrelevant. Each ques-
tion was confirmed if 50% of the patients chose either 
the first option or 70% chose the first two options. 
Therefore, face validity was also confirmed [14, 15]. The 
Guttman split-half coefficient was used to evaluate the 
reliability and correlation coefficient: estimated r=0.9. 

The Tuebingen CD-25 questionnaire was completed 
by patients first before the surgery in the pituitary clinic 
and then 6 and 12 months after surgery at the time of 
face-to-face follow-up. If the patients could not attend 

in person, the questionnaire was completed by re-
searchers via phone. Surgery was performed by a skilled 
neurosurgeon with at least 5 years of surgical experi-
ence. All patients completed the informed consent form 
at the beginning of the study. If the patient were not 
available after surgery for any reason, he would be ex-
cluded from the study. The patients were informed and 
explained about the confidentiality of their information. 

In this study, to report basic descriptive variables of 
demographics, signs, and symptoms, as well as each 
dimension of the Tuebingen CD-25 questionnaire, num-
ber, percentage, and the mean ± standard deviation (SD) 
were applied. For comparison of the Tuebingen CD-25 
questionnaire score between three time points (before, 
6, and 12 months after surgery), repeated measures 
ANOVA was used. To evaluate associated factors with 
QoL score improvement, the independent t test and bi-
variate Pearson correlation test (correlation coefficient 
indicated by r) were used. Also, to predict possible fac-
tors for more improvement of QoL score in CD patients 
after surgery, the median improvement score was first 
estimated and then divided into two groups, and mul-
tivariable logistic regression analysis was performed. 
Analyzes were performed (odds ratio, 95% confidence 
interval) in SPSS version 19 software. The statistical sig-
nificance level P<0.05 was considered.

Results

Of 56 patients with Cushing disease who underwent 
transsphenoidal surgery, 43 (76.8%) were female. The 
mean±SD age of the samples was 33.92±12.82 years 
(min:14, max: 55 years). Also, 30 patients (53.6%) 
were married, and the educational level of 30 patients 
(53.6%) was diploma and higher. Their mean ±SD tumor 
size was 9.08±6.64 mm (min: 1 and max: 25 mm). Eleven 
patients (19.6%) underwent re-operation. Conventional 
radiotherapy was performed in 5 patients (8.9%) after 
surgery. Total characteristics before and after surgery 
are presented in Table 1.

 The levels of UFC [(before: 839.65±630.5, after: 
44.96±12.88 mg/dl), ACTH (before: 94.03±86.57, after: 
27.24±36.73 mg/dl), ODST (only assessed after surgery: 
1.90±2.6 mg/dl)] decreased dramatically after first or 
second surgery during one year. Most patients (71.4%) 
were in the remission phase for one year after surgery. 
Overall, the mean and median of the QoL improvement 
score during one year were 14.38±6.44 and 13, respec-
tively. The mean ±SD QoL improvement score in the 
remission phase was 15.88±6.35, while in the patients 
who were not in the remission phase during one year, it 
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Table 1. Characteristics of patients with cushing disease (N=56)

Variables No. (%)/Mean±SD
Age (y) 33.92±12.82

Gender
Male 13(23.2)

Female 43(76.8)

Marital status
Single 26(46.4)

Married 30(53.6)

Educational Level
Illiterate, Elementary, High school 26(46.4)
Diploma or University education 30(53.6)

Smoking
Yes 12(21.4)
No 44(78.6)

Fracture history
Yes 10(17.9)
No 46(82.1)

Diabetes mellitus 
Yes 8(14.3)
No 48(85.7)

Hypertension
Yes 25(44.6)
No 31(55.4)

Tumor size (mm) 9.08±6.64
Body mass index (kg/m2) 30.64±4.74

Waist-Hip ratio 0.79±0.1
 The duration between diagnosis time and the onset of disease (m) 11.05±4.99

Re-operation
Yes 11(19.6)
No 45(80.4)

Radiotherapy
Yes 5(8.9)
No 51(91.1)

Symptoms before surgery

Headache 30(53.6)
Weight gain 56(100)

Muscle weakness 33(58.9)
Mood change frequency 31(55.4)

Fatigue 42(75)
Abnormal thirst 56(100)

Frequent urination 49(87.5)
Stretch marks (striae) 56(100)
Hyperpigmentation 47(83.9)

Face redness 49(87.5)
Ecchymosis 51(25.5)
Moon face 49(87.5)

Buffalo hump 36(64.3)
Acne 36(64.3)

Thinning, fragile skin 41(73.2)
Limb Edema 56(100)

Hair loss 37(66.1)
Hirsutism in women 31(70.5)

Menstrual disorder in women 43(100)
Decreased libido in Men 13(100)

Most common Symptoms after surgery

Skin symptoms (Acne, striae, 
hyperpigmentation) 14(25)

Mood change frequency 17(30.4)
Fatigue 17(30.4)

No weight loss 23(41.1)
Muscle weakness 21(37.5)

Hirsutism in women 16(34.8)
Menstrual disorder in women 13(28.3)

Decreased libido in men 5(55.6)
Hypopituitarism 36(64.3)

Gonadal axis disorder 26(46.4)
Thyroid axis disorder 30(53.6)
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was 13.77±6.52. Postoperative scores of QoL in the Tue-
bingen CD-25 questionnaire significantly improved in all 
dimensions (Table 2). There was a significant associa-
tion between the improvement score of QoL in the Tue-
bingen CD-25 questionnaire (Table 3) and educational 
level (P=0.04), high-risk WHR post-surgery (P=0.04), no 
weightless after surgery (P=0.002), fatigue (P=0.01), 
muscle weakness and inability to do daily activities after 
surgery (P=0.02), and decreased libido in men (P=0.02). 
In multivariable logistic regression analysis, weight loss 
post-treatment 1.2 times (OR=1.2, 95% CI; 1.01-6.5, 
P=0.01), no fatigue post-treatment 2.1 times (OR= 2.1, 
95% CI; 1.6-8.3, P=0.009,), no decreased libido 1.5 times 
(OR= 1.5, 95%CI; 1.2-10.62, P=0.01), no gonadal axis dis-
order 2.2 times (OR=2.2, 95% CI;1.07-4.06, P=0.01) and 
no thyroid axis disorder 2.2 times (OR=2.5, 95% CI;1.8-
5.7, P=0.01) post-treatment were predictor factors for 
more QoL score improvement during one year after sur-
gery (Table 4).

Discussion

There are numerous general questionnaires to deter-
mine improvement in HRQOL in patients with Cushing 
disease, but the Tubingen CD-25 questionnaire is spe-
cific for the CD. In the present study, the Persian Tue-
bingen CD-25 questionnaire was used for the first time 
to investigate HRQOL before and after the surgery for 
Cushing disease. After a successful treatment process, 
improvement may take months, even more than a year.

 We found significant improvement in QoL scores in all 
domains of Tubingen CD-25 questionnaires, but despite 
the significant reduction in hormone levels, the differ-
ence between domains’ scores during one year was low-
er than Milian et al. survey [16]. Many factors, such as 
economic conditions and social support, can affect the 
quality-of-life score after treatment. We found the low-

est QoL score improvement in sexual activity and cog-
nition behavior dimensions. It can be explained by the 
fact that the dimension of sexual activity with 4 sub-di-
mensions and the dimension of cognitive behavior with 
two sub-dimensions had the worst conditions even be-
fore the treatment of patients. In the Milian et al. study, 
however, the depression score was impaired even after 
successful hormonal treatment [16]. Previous studies 
indicated memory and concentration impairments in 
patients with unsuccessful hormonal therapy [17, 18]. 
They found that persistent cognitive impairment among 
CD patients in the remission phase was due to exposure 
to high levels of glucocorticoids that could have detri-
mental effects on cognitive behavior over time. 

In this study, although patients in the remission phase 
in terms of pituitary axes had better QoL scores, this im-
provement was not significant. In contrast, some other 
studies showed that patients in the remission phase of 
CD have better QoL scores than active patients mea-
sured with disease-specific and generic questionnaires 
[19, 20]. Although current research pointed out no sig-
nificant correlation between age and quality of life im-
provement score, in the Van Aken study, a decreasing 
score in QoL with advancing age was seen for physical 
activity [18]. Also, Milian et al. mentioned that younger 
patients between 21 and 30 years had restrictions in 
health-related quality of life predominantly in the di-
mensions of sexual activity, cognition behavior, social 
environment, and eating behavior, while impairments 
in the domain of bodily restrictions were more seen in 
patients between 51 and 70 years [16]. 

We found a significant association between QoL im-
provement score and educational level, which was new 
in the pituitary adenoma QoL research studies. Overall, 
more positive feelings, less dependence on medica-
tion and treatment, and better physical and social ac-

Table 2. Pre- and postoperative quality of life scores in patients with cushing disease 

Variables Preoperative Score 6 Months Postoperative Score 12 Months Postoperative Score P*

Depression 20.94±1.87 18.71±2.09 16.57±2.43 0.001

Sexual activity 14.12±0.14 13.03±0.13 12.26±0.1 0.001

Environment 21.63±0.25 19.23±0.24 16.83±0.2  0.001

Eating behavior 14.19±0.74 12.53±0.76 10.83±2.18 0.001

Bodily restriction 10.83±2.1 9.25±0.87 7.62±0.88 0.001

Cognition 7.10±0.73 5.68±0.71 5±0.79 0.001

*Repeated measure ANOVA
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Table 4. Multivariable logistic regression analysis to predict more Quality of Life score improvement post-treatment in the cushing disease 

Variables Reference Group OR* 95% CI**

Lower-Upper P

Weight loss post-treatment Yes 1.2 1.01-6.5 0.01

No Fatigue post-treatment Yes 2.1 1.6-8.33 0.009

No decreased libido in men post-treatment Yes 1.5 1.2-10.62 0.01

No gonadal axis disorder post-treatment Yes 2.2 1.07-4.6 0.01

No thyroid axis disorder post-treatment Yes 2.5 1.8-5.7 0.01

*OR: Odds Ratio; ** CI: Confidence Interval

Table 3. Quality of life improvement score and variables understudy in the cushing disease

Variables Mean±SD P Variables Mean±SD P

Age 0.6*

(r=-0.7)
Mood change fre-

quency post-surgery
Yes 12.33±5.65

0.2**

No 15.22±6.67

Sex
Male 16.87±6.81

0.2** Fatigue post-surgery
Yes 10.8±6.8

0.01**

Female 13.52±6.22 No 16.19±6.23

Marital status
Single 16±6.69

0.1** Adenoma
Micro 14.92±7.21

0.6**

Married 12.87±6 Macro 13.94±5.92

Educational level

Illiterate, Elemen-
tary, High school 12.31±5.06

0.04** Muscle weakness 
post-surgery

Yes 10.02±4.03
0.02**

Diploma or Uni-
versity education 16.6±7.15 No 16.06±5.30

Smoking
Yes 11.85±4.98

0.2** Hirsutism in women 
post-surgery

Yes 13.6±5.17
0.1**

No 15.12±6.71 No 14.2±7.92

Waist-Hip ratio post-
surgery

Normal 14.80±5.02
0.04** Menstrual disorder in 

women post-surgery

Yes 14.37±4.37
0.7**

High risk 10.1±3.02 No 13.58±7.09

No weight loss post-
surgery

Yes 10.06±4.05
0.002** Decreased libido in 

men post-surgery
Yes 12.66±1.52

0.02**

No 16.01±3.2 No 20.66±19.01

Diabetes Mellitus 
Yes 14.22±6.73

0.6** Re-operation
Yes 13.14±8.45

0.6**

No 15.5±4.5 No 14.75±5.9

Hypertension
Yes 14.38±5.5

0.9** Radiotherapy
Yes 14.86±6.27

0.1**

No 14.38±7.2 No 7.5±6.36

Tumor size 0.5*

(r=-0.7)
Hypopituitarism post-

surgery
Yes 13.70±6.62

0.4**

No 15.63±6.20

Fracture history
Yes 14.30±6.79

0.8** Gonad axis disorder 
post-surgery

Yes 10.92±6.37
0.02**

No 14.80±4.76 No 14.76±6.66

The duration between diagnosis time and 
the onset of the disease

0.6*

(r=0.1)
Thyroid axis disorder 

post-surgery
Yes 10.18±5.03

0.04**

No 14.93±5.62

Skin symptoms
(acne,striae, 

hyperpigmentation)

Yes 13.25±6.67
0.5** Remission post-

surgery
Yes 15.88±6.35

0.4**

No 14.78±6.46 No 13.77±6.52

*The Pearson correlation test; **The independent t test
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tivity represent QoL advantages to those who received 
academic education compared with elementary school 
[19]. Developing countries reported poorer environ-
mental, psychological, and physical QoL than developed 
countries [20]. Other studies indicated better QoL im-
provement after surgery at a higher level of education 
[21, 22]. In the Hook study, overweight women had a 
poorer obesity-related QoL than normal-weight women 
[23]. Also, Another study showed that in people with 
higher BMI, improvement of QoL score is rare in CD 
[19]. Although there was no association between QoL 
improvement and smoking, DM, or HTN but some post-
surgery comorbidities such as fatigue, muscle weak-
ness, decreased libido, and gonadal and thyroid axis 
disorders were related to lower QoL score improve-
ment. Generally, pituitary axis dysfunction contributes 
to the lack of improvement in a patient’s quality of life 
after surgery [23, 24]. Some results have demonstrated 
that comorbidities can also have an important effect on 
HRQoL. Having more than two post-surgery comorbidi-
ties has been reported as a predictor of low QoL [25, 
26]. Also, there was no difference between QoL score 
improvement and re-operation as well as radiotherapy 
in this survey. However, Santos expressed that conven-
tional radiotherapy was one of the causes of low QoL in 
Cushing syndrome [19], which can be due to the need 
for many sessions of treatment with this method of ra-
diotherapy. Webb study indicates that patients with de-
pression have higher urinary cortisol levels than those 
without post-surgery. Also, it was reported that cured 
patients present with better scores in QoL than those 
with active disease [25]. 

This survey revealed an improved score of QoL in all 
dimensions of the Tuebingen CD-25 questionnaire dur-
ing one-year post-surgery, but there was no difference 
between remission and non-remission groups. Perhaps, 
because of the economic factors and lack of social sup-
port that was common to each group. Milian reported 
that the time since surgery did not affect postoperative 
QoL before a few months had elapsed since the opera-
tion [16]. Some other studies did not find a correlation 
between QoL and months passed since surgery in the 
CD [26, 27]. The strength of this study was that all pa-
tients were evaluated for QoL before surgery and then 6 
and 12 months after surgery. A limitation of this survey 
is related to the single-center data setting. Because this 
research was conducted only in one teaching hospital, 
patients may have had a lower socioeconomic status 
that could effectively improve the QoL scores. It will be 
very useful if the pituitary adenoma data are collected 

throughout the country and recorded in a single system 
that all physicians and researchers can use. 

Based on these findings, many factors besides the sur-
gery can affect the quality of life in patients with Cush-
ing disease. Therefore, more studies are needed on vari-
ous aspects of improving the quality of life of patients 
after surgery and other treatments in the patients.
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