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Abstract 

Context: Cushing syndrome (CS) is associated with impaired health-related quality of 
life (HRQOL) even after surgical cure.
Objective: To characterize patient and provider perspectives on recovery from CS, drivers 
of decreased HRQOL during recovery, and ways to improve HRQOL.
Design: Cross-sectional observational survey.
Participants: Patients (n = 341) had undergone surgery for CS and were members of the 
Cushing’s Support and Research Foundation. Physicians (n = 54) were Pituitary Society 
physician members and academicians who treated patients with CS.
Results: Compared with patients, physicians underestimated the time to complete re-
covery after surgery (12  months vs 18  months, P = 0.0104). Time to recovery did not 
differ by CS etiology, but patients with adrenal etiologies of CS reported a longer dur-
ation of cortisol replacement medication compared with patients with Cushing disease 
(12  months vs 6  months, P = 0.0025). Physicians overestimated the benefits of work 
(26.9% vs 65.3%, P < 0.0001), exercise (40.9% vs 77.6%, P = 0.0001), and activities (44.8% 
vs 75.5%, P = 0.0016) as useful coping mechanisms in the postsurgical period. Most pa-
tients considered family/friends (83.4%) and rest (74.7%) to be helpful. All physicians en-
dorsed educating patients on recovery, but 32.4% (95% CI, 27.3-38.0) of patients denied 
receiving sufficient information. Some patients did not feel prepared for the postsurgical 
experience (32.9%; 95% CI, 27.6-38.6) and considered physicians not familiar enough 
with CS (16.1%; 95% CI, 12.2-20.8).
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Conclusion: Poor communication between physicians and CS patients may contribute 
to dissatisfaction with the postsurgical experience. Increased information on recovery, 
including helpful coping mechanisms, and improved provider-physician communication 
may improve HRQOL during recovery.

Key Words: Cushing’s syndrome, recovery, health-related quality of life

First-line treatment of Cushing syndrome (CS) is surgical 
resection of the primary disease-causing lesion, which may 
be a pituitary tumor in the case of Cushing disease (CD), 
an ectopic ACTH-secreting tumor, or ACTH-independent 
adrenal lesion(s) [1]. However, the sequelae of chronic 
hypercortisolemia, including cardiovascular, musculoskel-
etal, metabolic, cognitive, and psychiatric disease, may 
persist long after surgical cure [2–7]. Patients also require 
cortisol replacement medication (CRM) after surgery to 
avoid adrenal insufficiency and life-threatening adrenal 
crisis until the hypothalamic-pituitary-adrenal axis re-
covers [1, 8].

Health-related quality of life (HRQOL) is decreased 
in CS, and it remains lower than the reference population 
after biochemical remission is achieved [9–14]. A  recent 
meta-analysis of 2643 patients with CS demonstrated that 
HRQOL and cognitive functioning improve but do not 
normalize to those of the general population after treat-
ment [15]. An Endocrine Society Clinical Practice Guideline 
on CS treatment recommends lifelong management of the 
comorbidities associated with chronic hypercortisolemia to 
improve mortality and HRQOL [1].

Drivers of reduced HRQOL have been explored [16–
19]. These include patient dissatisfaction with the medical 
profession regarding diagnosis, treatment, and aftercare for 
CS. Patients cite delays in diagnosis after the onset of symp-
toms [17, 18], a lack of adequate information and educa-
tion about treatment and recovery [16, 17], and a dearth of 
health care professionals who are informed about CS [16, 
18] as particularly detrimental to quality of life.

To design interventions aimed at improving HRQOL 
during remission from CS, a robust understanding of pa-
tients’ perspectives on the postsurgical recovery process is 
needed. Given physicians’ advisory role, and the dissatis-
faction of patients with the quality of that relationship, it is 
also important to understand the physicians’ perspectives 
on recovery. To our knowledge, no data exist on providers’ 
opinions of or approaches to CS recovery.

Our survey approach was designed to further char-
acterize patients’ experience of recovery from CS, iden-
tify modifiable factors that may contribute to reduced 
HRQOL after surgical cure, and to compare patients’ and 
physicians’ perspectives on the recovery from this disease. 
Importantly, we attempted to incorporate both questions 

with “objective,” quantifiable answers, and others that 
could be interpreted using a hermeneutic phenomenology 
approach.

Methods

This study had 2 phases. The first was an open-ended pa-
tient survey designed to identify themes in patients’ re-
sponses regarding challenges during postsurgical recovery 
and helpful coping mechanisms. The second was broader 
in scope and targeted both patients and physicians; themes 
identified in the first phase were given as possible responses 
to questions about challenges and coping mechanisms, 
and open-ended questions also were included. Because 
no personally identifiable information was collected, the 
Intramural National Institutes of Health Office of Human 
Subjects Research Protections determined the study to be 
exempt from institution review board evaluation.

Phase 1 survey

In the first phase, patient members of the Cushing’s Support 
and Research Foundation (CSRF) (approximately 400 
members), were invited to complete an open-ended survey 
about their experiences after surgical treatment of CS in 
late 2008. The 7-question survey asked about the type of 
CRM, the duration of its use and tapering/testing strat-
egies for its discontinuation, and the experience of recovery 
including both challenges and helpful coping mechanisms, 
as shown in Table 1.

Ninety-three responses were collected. Two respondents 
were excluded for answering only the first question, leaving 
91 patients included in the analysis. All patients reported 
having resection of a specific lesion followed by initiation 
of CRM; this was considered confirmation of CS remission. 
For this report, 1 author (R.A.) reviewed all open-ended re-
sponses and clustered them into thematic groups.

Phase 2 surveys

In the second phase, we developed 2 web-based surveys 
based on responses of the phase 1 open-ended survey. One 
survey targeted patients in remission after surgical treat-
ment of CS and was promoted through CSRF newsletter 
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and emails to approximately 915 patients from December 
2010 to September 2011. Responses were collected from 
December 2010 to November 2011. This 27-question 
survey asked about the cause of CS; type and time of 
surgery; the type; dose and duration of CRM; decisions 
about discontinuation of CRM; postsurgical symptoms; 
whether and how patients received information about the 
experience during recovery; time to return to work; what 
helped during recovery; and length of recovery (Table 2). 
Answers were selected using a drop-down menu; add-
itional open-ended responses could be added. A  final 
open-ended question asked for any additional feedback 
and what might have improved the recovery experience.

A total of 385 patients submitted responses. Forty-four 
submissions were excluded from analysis: 2 were cases of 
exogenous CS, 2 patients had not yet had surgery, 1 was a 
duplicate, 1 was in the immediate postoperative period, 3 
were taking ketoconazole, 1 was awaiting repeat surgery, 7 
answered ≤ 3 questions, and 27 included only demographic 
information. As a result, 341 patients were included in the 
analysis, of which 332 reported having resection of a spe-
cific lesion followed by initiation of CRM. Of the 9 who 
did not indicate that they received postoperative cortisol re-
placement, 3 stated that cortisol levels were normal, 1 had 
adrenal insufficiency after surgery, 1 had undergone uni-
lateral adrenalectomy, and 5 listed no medications or add-
itional treatments. We considered these 341 patients to be in 
remission after surgery.

A second survey targeted endocrinologists. It was promoted 
through mailings to adult endocrinology fellowship training 
programs in the United States and the United Kingdom, and 
through an email announcement by the Pituitary Society. 
Responses were collected from December 2010 to November 
2011. This 22-question survey asked about the type of prac-
tice and number of CS patients seen annually and to date; the 
type; dose and duration of CRM; decisions about discontinu-
ation or taper of CRM based on minimal dose and testing; the 
type and delivery of information about the recovery period; 
the time to discontinuation of CRM and to full recovery; 

patients’ overall recovery experience; and what suggestions 
they make to improve that experience (Table 3).

Sixty-one endocrinologists responded to the physician 
survey. Seven responses included only demographic informa-
tion and were excluded, leaving 54 responses included in the 
analysis.

Survey responses were obtained using an anonymized, se-
cure, online platform (Clinical Trials DataBase, hosted by the 
National Institute of Child Health and Human Development), 
accessed via a link provided in the outreach notifications.

Statistical analysis

No respondent answered every survey question, so the total 
number of responses for each question varied in both the 
patient and physician surveys. In general, only questions 
with response rates > 80% were analyzed. Exceptions to 
this included if the question had a lower response rate be-
cause it was not applicable to every respondent or if it pro-
vided important contextual information. Such cases are 
noted. Open-ended responses were reviewed and clustered 
into thematic groups; when themes in open-ended responses 
directly answered closed-ended questions in the survey that 
were left blank by the respondent, responses were aggre-
gated. When this methodology was used, it is noted when 
presenting the results.

Descriptive statistics included mean or median results 
with SD or interquartile range (IQR). One outlier response 
about time to recovery (158 months) was excluded because 
it seemed unlikely to be correct. The percentage of responses 
was calculated based only on questions that were answered; 
because not all respondents answered all questions, the 
number (n) of responses differed. Open-ended text answers 
were organized by themes and counted. Unpaired t tests, 
χ 2 analysis, Mann-Whitney U tests, Wilcoxon signed-rank 
tests, or 2-proportion z tests were used for comparisons 
where appropriate. P values and 95% CIs are reported. P 
values were adjusted using the Bonferroni correction in all 
χ 2 post hoc analyses.

Table 1. Phase 1 patient survey questions

1. What was the cause of your Cushing syndrome?
2. Are you currently taking cortisol (Cortef, hydrocortisone, prednisone, dexamethasone) replacement 

medication?
3. If you are no longer taking cortisol replacement medication, how long after your surgery were you able to 

discontinue replacement medication?
4. If you are no longer taking cortisol replacement medication, please describe the tapering procedure you used 

and what tests you had done before discontinuing replacement.
5. How would you describe the recovery process?
6. What did you find helpful in coping with the recovery process?
7. If you consider yourself recovered, how long did your recovery take? 
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Results

Phase 1: open-ended patient survey

Ninety-one patients submitted a complete survey response, 78 
(85.7%) of whom were female and 9 (9.9%) of whom were 
male; the remaining 4 respondents’ sex identity was unknown. 
Most had CD (63/91; 69.2%), whereas 30.8% (28/91) had a 

primary adrenal cause of CS. No patient indicated an ectopic 
source of ACTH as an etiology. No patient underwent bilateral 
adrenalectomy.

Of the 91 patients, 25 (27.5%) were taking CRM at 
the time of the survey. Subjects who had discontinued 
CRM estimated that they received treatment for a me-
dian of 10.5 months (IQR, 6-18; range, 0-108; n = 54).

Table 2. Phase 2 patient survey questions

1. What is your sex? Male, female
2. What is your age in years?
3. In what country do you live?
4. What was the cause of your Cushing syndrome? Pituitary, adrenal, other, unknown, other
5. Have you had surgery to treat your Cushing syndrome? Yes, no
6. How many surgeries have you had to treat your Cushing syndrome?
7. What was the date of your most recent surgery for treatment of your Cushing syndrome?
8. Check one option below that describes your surgery. Pituitary, adrenal, other
9. When you were discharged from the hospital after surgery, which cortisol replacement medication did you take? Hydrocortisone, 

prednisone, dexamethasone, prednisolone, none, unknown, other
10. What was the cortisol replacement medication dose that you were discharged on from the hospital after surgery?
11. Are you currently taking any type of cortisol replacement medication? Yes, no
12. If yes, what medication are you taking now? Hydrocortisone, prednisone, dexamethasone, prednisolone, none, unknown, other
13. What is the total daily dose?
14. If no, what medication was the last cortisol replacement medication you took after surgery? Hydrocortisone, prednisone, 

dexamethasone, prednisolone, none, unknown, other
15. How long after your surgery did you stop taking cortisol replacement medication? Please answer in months.
16. How did you take your cortisol replacement medication over time? None, constant, decreased, unknown
17. If you selected “decreased” for question 16, please select the option that best describe your tapering process. Begin rapid, begin slow, 

end rapid, end slow, equal, unknown
18. Who initiated the decision to stop or reduce your cortisol replacement medication? Doctor, myself, both, unknown
19. Which tests if any were performed after you were discharged from the hospital? ACTH blood test, cortisol blood test, ACTH 

stimulation test, ITT, cortisol urine test, dexamethasone suppression test, no tests, unknown
20. Except for sick days, did you ever increase your dose of cortisol replacement therapy? Yes, no, unknown
21. Were you ever changed to a different cortisol replacement medication? Yes, no, unknown
22. Have you taken any of the following medical therapies since your surgery? Ketoconazole, metyrapone, mitotane, no medical therapies
23. How would you describe your overall recovery experience? Positive, negative, mixed, neutral 
24. After your surgery, did you lose weight? Yes, no, unsure
25. Are you now satisfied with your weight? Yes, no, unsure
26. After your surgery, did you suffer from lethargy (lack of energy)? Yes, no, unsure
27. After your surgery, did you suffer from pain in your joints? Yes, no, unsure
28. After your surgery, did you suffer from mental exhaustion? Yes, no, unsure
29. After your surgery, did you suffer from depression? Yes, no, unsure
30. Did you receive sufficient information about the postsurvey recovery experience? Yes, no, unsure
31. Who gave you information about the post-survey recovery experience? Endocrinologist, neurosurgeon, both, neither, other
32. Do you think those close to you were adequately prepared for your postoperative recovery? Yes, no, unsure
33. Would a standardized information sheet about the postsurgical experience from a professional organization of endocrinologists be 

helpful? Yes, no, unsure
34. Have you returned to work yet? Yes, no, unemployed
35. If yes to question 34, how many months after surgery did you return to work?
36. When you returned to work, did you work full time or part time? Full time, part time, other
37. What did you find helpful in coping with the recovery process? Friends and family, physicians, support groups, physical therapy, 

exercise, analgesia, antidepressants, massage, entertainment, activities, work, rest, religion, none, other
38. If you consider yourself recovered, how long did your recovery take? Please answer in months.
39. Was or is your recovery time longer than you expected? Yes, no, unknown
40. Do you have any other thoughts that you would like to tell us about your recovery experience after surgical treatment for Cushing 

syndrome? What could have improved your recovery experience?

For questions with associated drop-down menu options, those options are listed next to the question. All questions had an open-ended option.
ITT, insulin tolerance test.
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Although all survey respondents self-reported being in 
surgical remission, not all patients considered themselves re-
covered. Forty-two respondents (46.2%) indicated they had 
not yet recovered at the time of the survey. Patients who did 
consider themselves recovered reported a median recovery 
time of 22 months (IQR, 12-27; range, 0-50; n = 48).

The most frequently cited challenge in recovery re-
ported in an open-ended question was the long duration 
of recovery (37/91; 40.7%; 95% CI, 31.1-51.0), followed 
by pain (29/91; 31.9%; 95% CI, 23.2-42.0) and fatigue 
(22/91; 24.2%; 95% CI, 16.6-33.9). Fourteen patients 
reported neuropsychiatric impairment (15.4%; 95% CI, 
9.4-24.2), an aggregate category that included responses 
about memory loss, inability to focus, depression, anx-
iety, and mood changes. Seven patients (7.7%; 95% CI, 
3.8-15.0) reported nausea or loss of appetite during the 
recovery period.

Patients were asked what they found helpful in coping 
with the recovery process in an open-ended question 
(Table 4). The most helpful coping mechanisms described 
by respondents in the phase 1 survey were family and 
friends (38.5%), support groups (23.1%), rest (16.5%), 
and exercise (16.5%).

Phase 2: surveys of patients and endocrinologists

Respondent characteristics
Most patient respondents identified as female (312/341, 
91.5%), 25 identified as male (7.3%), and 4 did not choose 
either option (male or female). Respondents reported a me-
dian age of 43 years (IQR, 33-53; range, 12-76; n = 337). 
The majority had CD (234/338, 69.2%), whereas 26.9% 
had a primary adrenal cause of CS (91/338) and 3.8% re-
ported unknown or other etiologies (13/338). Patients with 

Table 3. Phase 2 physician survey questions

1. How did you hear about this survey? Email, letter, both
2. What is your sex? Male, female
3. What is your age range? 20-29, 30-39, 40-49, 50-59, 60-69, 70-79, 80+
4. In what country do you live?
5. How would you describe your practice setting? Hospital, office, other
6. How many patients do you see with surgically-treated Cushing syndrome each year?
7. Approximately how many patients have you seen with surgically treated Cushing syndrome in total throughout your medical 

career?
8. What type(s) of cortisol replacement medication do you usually use after surgical treatment for Cushing’s syndrome? 

Hydrocortisone, prednisone, dexamethasone, prednisolone, other
9. If you use more than one type of cortisol replacement medication, how do you choose which medication to use?
10. What is the range of time that your Cushing patients take to discontinue cortisol replacement medication? What is the approximate 

median?
11. What recommendations do you tend to make to patients taking cortisol replacement medication after surgery for Cushing 

syndrome? Nontaper, taper
12. What is the lowest dose of hydrocortisone would you use for a Cushing patient before completely stopping therapy?
13. What is the lowest dose of prednisone would you use for a Cushing patient before completely stopping therapy?
14. What is the lowest dose of dexamethasone would you use for a Cushing patient before completely stopping therapy?
15. What is the lowest dose of prednisolone would you use for a Cushing patient before completely stopping therapy?
16. What is the lowest dose of other cortisol replacement medication would you use for a Cushing patient before completely stopping 

therapy?
17. Regarding routine (non-sick day) therapy, who initiates changes in cortisol replacement medication? Myself, patient, both
18. Which tests, if any, do you perform to assess whether patients should stop replacement therapy?
19. Except for sick days, have any of your patients increased their dose of cortisol replacement therapy? Yes, no
20. How would you describe your patients’ overall recovery experience on average? Positive, negative, mixed
21. What information do you routinely provide to your patients regarding the recovery experience after their surgery? Length of 

recovery, medication use, symptom recovery, nothing in particular, other
22. Does the neurosurgeon operating on your patient routinely provide information to your patients regarding the recovery experience? 

Yes, no, unknown
23. How do you give patients information regarding the recovery experience after their surgery? Discussion, written, other
24. Do you routinely include family and/or significant others in this education process? Yes, no
25. Would you welcome a standardized information sheet from a professional organization (such as the Endocrine Society or Pituitary 

Society) to help educate your patients and their relatives about their postsurgical recovery? Yes, no, use my own
26. Which of the following do you suggest to patients as helpful during the recovery process? Friends and family, support groups, 

physical therapy, exercise, analgesia, antidepressants, massage, entertainment, activities, work, rest, religion, education, none, other
27. What is the range of time you think it takes for your patients to fully recover after their surgery? What is the approximate median 

number?

For questions with associated drop-down menu options, those options are listed next to the question. All questions had an open-ended option.
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CD underwent significantly more surgeries than patients 
with an adrenal cause of CS (mean, 1.5 vs 1.1; P = 0.0258).

The median time since last surgery for CS was 
34 months (IQR, 17-74; range, 0.5-405; n = 162), though 
this information was only available for 47.5% of respond-
ents. Whether the patient was in the upper or lower 50th 
percentile of time since last surgery did not affect their re-
sponses to questions about perception of recovery, coping 
mechanisms used during recovery, primary source of infor-
mation on recovery, CRM management, or return to em-
ployment, nor were there differences in sex or CS etiology 
between the 2 groups.

Of the 54 physician responses, 15 were from women 
(27.8%). Most respondents were aged 40 to 49 (17/52, 
32.7%) or 50 to 59 (18/52, 34.6%). Most were hospital-
based (42/53, 79.3%), whereas a few worked either in a 
medical office (6/53, 11.3%) or an academic setting (4/53, 
7.6%). Respondents practiced in the United States (n = 10), 
the United Kingdom (n = 3), Italy (n = 3), or elsewhere 
(n = 10) including Argentina, Australia, Brazil, Canada, 
Germany, Mexico, Netherlands, New Zealand, Portugal, 
and Spain (response rate, 48.1%). Over the course of 
their careers, endocrinologists reported seeing a median of 
100 surgically treated CS patients (IQR, 42.5-200; range, 
10-400; n = 53). There was no correlation between age 
of physician and number of surgically treated CS patients 
seen.

Type, duration, and management of cortisol 
replacement medication

Endocrinologists and patients reported a similar duration 
of CRM following surgery (P = 0.95), with physicians re-
porting a median of 9 months (IQR, 6-12 months; range, 
3-15; n = 48) and patients reporting a median of 8 months 
(IQR, 5-14; range, 0-82; n = 172; response rate, 50.4%). 
Among patients, reported CRM duration differed by CS 
etiology. Patients with CD reported a median CRM dur-
ation of 6  months (IQR, 4-12; range, 0-40; n = 113), 
whereas patients with adrenal etiologies reported a median 
duration of 12 months (IQR, 6-18; range, 2-82; n = 57), a 
significantly longer timeframe (P = 0.0025).

Physicians’ most commonly reported CRM was a 
hydrocortisone taper (35/54; 64.8%; 95% CI, 51.5-
76.1), which they most frequently discontinued at 
a daily dose of 5  mg (11/35; 31.4%; 95% CI, 18.6-
48.0) or 10  mg (13/35; 37.1%; 95% CI, 23.2-53.7). 
Prednisone (11/54; 20.4%; 95% CI, 11.8-32.9) and 
cortisone acetate (5/54; 9.3%; 95% CI, 4.0-19.9) also 
were reported. Less experienced endocrinologists, de-
fined as those who had seen fewer than 100 patients 
with CS in their careers, were more likely to prescribe Ta
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hydrocortisone alone for recovery (21/26; 80.8%) 
than those who had seen 100 patients or more (13/27; 
48.1%) by 32.6% (95% CI, 6.8-53.1; P = 0.0133). 
Neither physician age nor sex had an effect on likeli-
hood of prescribing solely hydrocortisone.

The majority of patients reported that their physician 
decided when to stop or reduce their CRM (173/320; 
54.1%; 95% CI, 48.6-59.4). However, 10.3% (33/320; 
95% CI, 7.4-14.1) of patient respondents indicated they 
unilaterally made these decisions, and 35.3% (113/320; 
95% CI, 30.3-40.7) said they worked in conjunction with 
their physician. There was no difference in these manage-
ment decisions between male and female patients, and there 
was no relationship between management strategy and 
whether respondents described their recovery as positive, 
negative, or mixed.

Time to complete recovery

Endocrinologists reported a median time to complete 
recovery of 12 months (IQR, 9-18; range, 1-36; n = 34; 
response rate, 63.0%) following surgery. Patients who 
considered themselves recovered reported a median re-
covery time of 18  months (IQR, 12-24; range, 2-96; 
n = 112), a significantly longer duration than phys-
icians described (P = 0.0104). Whether the patient was 
in the upper or lower 50th percentile of recovery time 
did not impact their responses to questions about per-
ception of recovery, coping mechanisms used during 
recovery, primary source of information on recovery, 
CRM management, or return to employment, nor did 
reported recovery time differ by CS etiology or sex. 
Notably, among patients who considered themselves re-
covered and provided CRM duration, time to complete 
recovery was significantly longer than CRM duration 
(18 months vs 8 months, P < 0.0001, n = 73). This was 
also true for physicians who provided responses for 
both questions (12 vs 8 months, P = 0.0001, n = 33).

Patients returned to work a median of 3 months (IQR, 
2-6; range, 0-120; n = 132; response rate, 38.7%) after their 
last surgical treatment. After surgery, 40.0% (113/284; 
95% CI, 34.3-45.6) of patients went back to working full 
time, 38.0% (108/284; 95% CI, 32.6-43.8) worked part 
time, and 16.5% (47/284; 95% CI, 12.7-21.3) were un-
employed; 5.6% (16/284; 95% CI, 3.5-9.0) described their 
return to work differently, such as working full time as a 
parent.

The experience of recovery

Most physicians and patients characterized the recovery 
experience as mixed (ie, having both positive and negative 

elements; physicians: 16/27; 59.3%; 95% CI, 40.7-75.5 vs 
patients: 188/336; 56.0%; 95% CI, 50.6-61.2). A similar 
proportion of physicians and patients considered the ex-
perience to be primarily positive (physicians: 5/27; 18.5%; 
95% CI, 8.2-36.7 vs patients: 90/336; 26.8%; 95% CI, 
22.3-31.8) or negative (physicians: 6/27; 22.2%; 95% CI, 
10.6-40.8 vs patients: 53/336; 15.8%; 95% CI, 12.3-20.1). 
The physician response rate to this question was 50.0%. 
Physicians’ level of experience with CS patients had no 
association with their perception of patients’ recovery. 
Among patients, the description of recovery was not asso-
ciated with sex.

A total of 90.8% of patients responding to a question 
about whether they experienced “mental exhaustion during 
recovery” responded affirmatively (216/238; 95% CI, 86.4-
93.8; response rate, 70.0%). A  range of neuropsychiatric 
disturbances including memory loss, confusion, word-
finding difficulties, difficulty concentrating, difficulties in 
social functioning, anxiety, and depression were reported 
in this answer. There was no statistical difference between 
the proportions of men and women endorsing mental ex-
haustion, nor between patients with CD and those with ad-
renal causes of CS.

Patients and physicians described different factors 
helpful to recovery (Table 4). Patient respondents re-
ported family and friends (83.4%), rest (74.7%), phys-
icians (48.4%), and support groups (44.5%) as the most 
helpful in their recovery. Physicians cited family and friends 
(87.8%), exercise (77.6%), activities (75.5%), and work 
(65.3%) as most helpful in patients’ recovery. In contrast, 
a significantly smaller proportion of patients reported 
work (26.9% vs 65.3%, P < 0.0001), exercise (40.9% 
vs 77.6%, P = 0.0001), and activities (44.8% vs 75.5%, 
P = 0.0016) as helpful. Significantly fewer physicians re-
ported religion (8.2% vs 42.9%, P = 0.0002), massage 
(2.0% vs 23.7%, P = 0.0172), and entertainment (12.2% 
vs 37.7%, P = 0.0117) as helpful coping mechanisms than 
did patients.

Information on recovery

Most patients reported receiving information about the re-
covery experience from a physician: either their endocrin-
ologist alone (100/293; 34.1%; 95% CI, 28.9-39.7), their 
surgeon alone (22/293; 7.5%; 95% CI, 5.0-11.1), or both 
(76/293; 25.9%; 95% CI, 21.3-31.3). However, 32.4% of 
patients reported they did not receive information from 
either (95/293; 95% CI, 27.3-38.0). Many of these pa-
tients reported receiving information primarily from other 
sources, including through support groups and other pa-
tients (19/293; 6.5%; 95% CI 4.2-9.9) or their own online 
research (13/293; 4.4%; 95% CI, 2.6-7.5). There was no 
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statistical association between patients’ reported experi-
ence of recovery (ie, positive, negative, or mixed) and where 
they received information on recovery.

All physician respondents reported giving information 
about the recovery process to patients in some way; 98.0% 
(49/50; 95% CI, 89.5-99.7) endorsed having a discussion 
about recovery and 38.0% (19/50; 95% CI, 25.9-51.9) en-
dorsed giving written information. Sixty-two percent of 
respondents to this question indicated they rely solely on 
discussion, whereas 36.0% routinely use both discussion 
and written forms of information; 1 respondent endorsed 
using written information alone.

Endocrinologists also were asked whether the neurosur-
geon operating on their patients routinely provides infor-
mation about the recovery experience; of the 44 responses 
to this question, 14 (31.8%; 95% CI, 20.0-26.6) said yes, 
21 (47.7%; 95% CI, 33.8-62.1) said no, and 9 (20.5%; 
95% CI, 11.2-34.5) were unsure. Endocrinologists who did 
not believe or were unsure whether their neurosurgeons 
provided information on recovery were no more likely 
to offer multiple modalities of information (ie, both oral 
and written information) to patients than their counter-
parts who believed their neurosurgeon provided recovery 
information to patients. Few physicians (14.8%, 8/54) re-
sponded to a question asking whether they routinely in-
clude family members in their education process; of these, 
half said they did (4/8) and half said they did not (4/8).

Open-ended question on recovery

One question on the survey asked patients if they had 
any other thoughts about their recovery experiences and 
if there was anything that could have improved their ex-
perience. This was an open-ended question, but certain 
topics appeared frequently in responses (Table 5). Notably, 
82.1% (280/341) of patients responded to this question; 
of these, 32.9% reported that they would have liked more 
information on what to expect going into their recovery or 
that they felt unprepared going into recovery, 16.1% felt 
as though not enough medical professionals were familiar 
with the symptoms of CS, 14.3% had difficulty with weight 
loss and/or suffered from persistent body image issues, and 
12.1% reiterated the importance of support groups in their 
recovery.

Patients also described symptoms they experienced during 
recovery in this open-ended question (Table 5). A total of 18.6% 
complained of musculoskeletal pain, an aggregate category 
including any complaints of pain in joint, muscle, bone, back, 
knees, hips or body, and other comments such as “inability to 
stand for long periods,” “shoulders froze and knees gave out,” 
and “afraid the stress of standing would surely break my shins.” 

A  total of 16.1% of respondents mentioned fatigue (state-
ments referring to being tired, exhausted, weak, lack of energy/
stamina, and lethargy) and 11.0% explicitly reported experien-
cing depression. Overall, 68.6% (234/341; 95% CI, 63.5-73.3) 
of patients surveyed reported experiencing at least 1 of mus-
culoskeletal pain, fatigue, depression, or mental exhaustion in 
either a fixed-answer question or this open-ended question.

Additional selected quotations in response to this open-
ended question that illustrate the anguish and pain felt 
during recovery are listed in Table 6.

Discussion

The postsurgical recovery from CS may be long and chal-
lenging. This large cross-sectional study brings to light 
underrecognized patient complaints about the experience 
of recovery while supporting existing data about long-term 
sequalae of chronic hypercortisolism.

Educating patients about recovery

The problem of insufficient information from medical pro-
fessionals about postsurgical recovery has been reported 
previously in small studies [16, 17]. Our data support these 
findings; in our larger survey, one-third of patient respond-
ents felt unprepared for recovery after surgery and wanted 
more information, whereas 16% reported that they felt 
that doctors gave them inaccurate information or were not 
knowledgeable about CS. Just over 10% named other pa-
tients, support groups, or their own online research as the 
primary source of information.

Although 100% of endocrinologist respondents pro-
vided oral or written information on recovery, 32% of pa-
tients denied receiving any information from a physician. 
This discrepancy may be influenced by the method of infor-
mation sharing. Most physicians (62%) discussed recovery 
during patient visits; only 36% also used written materials. 
Use of multiple modalities and frequent review may be ne-
cessary, given the cognitive difficulties associated with CS. 
Written information about the patient’s concerns/expect-
ations or the multiplicity of potential experiences or might 
allow patients to feel understood, while providing a future 
reference.

The duration of recovery

Although 88% of physicians reported that they counseled 
patients about symptoms of remission, only 16.7% (8/48) re-
ported advising that patients might feel worse before feeling 
better, or that recovery would be long. Several quotations 
illustrate the frustration of patients who were not told their 
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recovery might span years (Table 5). Compared with 
endocrinologists, patients reported a significantly longer 
median duration of recovery (18 vs 12 months) and sug-
gested a longer time to recovery after CRM cessation (8 vs 
6 months, P = 0.05).

Time to recovery of adrenal function, defined as the 
time from successful surgery to cessation of CRM, differs 
according to CS etiology [20]. Our findings support that 
patients with adrenal etiologies of CS require CRM for 
longer than patients with CD. Notably, patients’ reported 
time to recovery did not differ by CS etiology in our study, 
suggesting that adrenal function does not affect patients’ 
perception of recovery. Patients who considered themselves 
recovered described a recovery time that significantly ex-
ceeded their duration of CRM, indicating this is a poor 
proxy for recovery.

Sex and recovery

The impact of sex on the recovery experience is unclear. 
Although some studies found that women report greater 
impairment in some components of HRQOL [10, 12, 21], 
others found no influence of sex [11, 18, 22]. Our results 
showed no statistical difference in perception of recovery 
between men and women, nor in prevalence of fatigue, de-
pression, joint pain, or mental exhaustion. As with most 
studies of CS, our study included more women than men.

Coping mechanisms during recovery

The majority of patients and physicians cited family and 
friends as a helpful coping mechanism during recovery. 
Familial involvement in chronic disease management pro-
motes self-management of disease as well as cohesion 
among family members [23, 24]. Including family in discus-
sions on recovery also aids patients in later recall of infor-
mation. Physicians can better harness the power of social 
support by sharing information on recovery with family 
members early in the recovery process. A small but striking 
subset of patients highlighted challenges in familial rela-
tionships: “my family just thought I was just crazy,” “[my 
family] think I’m just lazy,” and “recovery was very detri-
mental to my family and marriage.”

Physicians differed from patients in their opinions on 
useful coping mechanisms during recovery. Although there 
was agreement that supportive friends and family were 
helpful in recovery, significantly more physicians than pa-
tients cited work, exercise, and activities as helpful, and 
rest as less helpful, suggesting physicians may overestimate 
patients’ physical abilities during recovery. By contrast, 
significantly more patients than physicians cited religion, Pa
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entertainment, and massage as helpful in recovery. Patients’ 
desire for spiritual care is frequently overlooked by pro-
viders or is confined to end-of-life care [25]. Our finding 
underscores this and suggests CS patients may benefit from 
questions from their provider to regarding their desire for 
religious or spiritual engagement throughout recovery.

Physicians also must consider the benefits of adjunctive 
nonmedical components of mainstream medicine; in add-
ition to massage, patients espoused warm baths, hot 
tubs, Epsom salt soaks, acupuncture, and meditation. 
Encouraging patients to trial adjunctive tools during ini-
tial education may reduce frustration during recovery. 
Additionally, referral to a physical therapist acknowledges 
and addresses the reality of physical limitations. Physicians 
also may remind patients to engage in pastimes they 
enjoy, while recognizing that more physically and cogni-
tively demanding activities may not be best for everyone 
right away.

Furthermore, as part of a multidisciplinary approach 
to recovery, patients may benefit from referral to a mental 
health professional. The lasting cognitive and psychiatric 
effects resulting from chronic hypercortisolemia are well-
established [6, 14, 26, 27]. In our study, 11% of patients 
endorsed postoperative depression, although this is likely 
to be an underestimate because these responses were col-
lected from an open-ended question on the experience of 

recovery. Regardless, mental health professionals may sup-
port patients in the absence of overt psychiatric disease. For 
example, others have suggested that reduced self-esteem 
may contribute to discouragement and decreased engage-
ment in the recovery process [14, 28]. Difficulty with 
weight loss, endorsed by 14% of patients in our study, is 1 
possible driver of reduced self-esteem. One patient offered, 
“The weight gain makes me feel horrible about how 
I look.” Another remarked, “I had a big problem with my 
body image after I lost weight after recovering. I still don’t 
feel very comfortable with my body.” Therapy can offer pa-
tients tools to cope with these challenges

Our findings lend credence to prior research showing 
improved HRQOL and/or self-efficacy in patients with 
diabetes mellitus [29–31], chronic kidney disease [32], 
chronic heart failure [33], and cancer [34, 35] who par-
ticipated in educational programs. This fits well with 
the phenomenologic characterization of patient goals to 
understand their illness and create a cognitive framework 
of what may be expected [36]. Patient-centric educational 
programs typically involve education on disease pathogen-
esis, diet and physical exercise, stress reduction methods, 
medication management, and recognizing disease-specific 
emergencies. In particular, the self-management tools do 
not fit a medical paradigm that lumps patients into a diag-
nostic category with variable prognosis, but rather focus 

Table 6. Patient quotations from an open-ended question about their experience of recovery

“I seriously thought about asking my doctors to put me in a medically induced coma, as sometimes is done with burn victims. I still 
wonder if that may be the best route for some CS patients after surgery.”

“If it had been left to the medical profession, I know I would have committed suicide by now. They removed my gland and sent me on 
my merry way.”

“There is a constant fear of recurrence that isn’t addressed.”
“I thought I was quite prepared for the physical problems associated with the recovery, [but] I was not expecting the mental torture! 

I had no idea that I would be suicidal at times . . . No one seemed to mention it. These things were much worse than when 
I actually had the disease!”

“I feel like my recovery would have been much easier if there had been more awareness of this disease. Friends were not there for me 
during my illness as they thought I ‘looked healthy’ and I really think some of them thought I was just crazy. (I even wondered that 
myself at times.)”

“Because Cushing’s is an invisible illness, many people think that because I’m smiling, or because I have a good day, or that because 
the tumor is gone, I’m healed . . . and that’s not the case at all. Once the tumor is gone, THEN everything starts to get bad.”

“I was told I was ‘cured’ of Cushing’s, however . . . I am sicker without the tumor than I was with it . . . If given the choice again, 
I would have left the tumor even if the result would have been death.”

“This is a scary and confusing disease. The recovery is long and tiresome, some days feeling like you will never be normal again. It 
would have been good to have known beforehand that it was going to be like this.”

“Cushing’s recovery was a horror. If I hadn’t had support groups on the Internet to know what to expect I never would have made it.”
“Recovery was more difficult than living with Cushing’s . . . Having Cushing’s makes you feel isolated and antisocial. Your body 

changes and your mind changes and sometimes those symptoms, along with the pain, are invisible to others.”
“Doctors that treat CS have never had CS and therefore cannot understand it in the way that CS patients understand it.”
“The whole experience from being diagnosed to recovery was very detrimental to my family and marriage. If more information had 

been made available to me, my recovery would have been viewed differently by my family and husband.”
“My family member still does not believe that I’m having a difficult time . . . They think that I’m just lazy.”

Abbreviation: CS, Cushing syndrome.
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on individual experiences and ways to alleviate those 
problems. Given the protracted nature of CS recovery and 
survey respondents’ desire for information about recovery, 
similar interventions may be beneficial in CS. Disease-
specific support groups, endorsed by nearly half of patient 
respondents, also can assist because many offer written 
materials [37–39] and provide forums on recovery where 
concerns can be addressed from the patient’s perspective.

The unexpected utility of open-ended questions 
in understanding recovery

Many respondents did not answer questions with 
drop-down (fixed) answer choices but gave them in a final 
open-ended question asking about additional thoughts. For 
example, less than 3% of survey respondents answered a 
fixed-answer question about joint pain during recovery, 
but 19% of respondents included comments about mus-
culoskeletal pain in the open-ended question. Possible ex-
planations for this discrepancy include cognitive difficulties 
leading to lack of focus or inability to synthesize experi-
ences into a conclusion.

It is also possible that patients do not relate to the ex-
perience of “joint pain,” but will endorse “pain in back 
and feet,” or “feeling as though my legs might break.” 
Few patients answered a closed-ended question that asked 
about “lethargy (lack of energy),” but 45 included, for ex-
ample, “lethargic,” “tired,” “fatigue,” or “lack of energy” 
in an open-ended question. An open-ended question about 
mental exhaustion also elicited a variety of responses: 
“have to reread in order to grasp the context,” “forget 
simple words,” “moving underwater feeling,” or “couldn’t 
make the easiest decisions, for example between a blue or 
red shirt.”

The implications of the differences in closed and 
open-ended responses are important. The diversity of re-
sponses we observed underscores the danger of relying on 
closed-ended questions when interviewing patients about 
their symptoms. Patients, particularly those experiencing 
cognitive difficulty, might have trouble identifying their 
subjective experience of what the medical community calls 
“lethargy” or “memory problems,” thereby causing a pro-
vider to misjudge recovery progress or even overlook the 
diagnosis of CS. Understanding that patients do not con-
ceptualize their experience of illness into a neat list of 
symptoms is critical to improving patient-physician com-
munication. Furthermore, many patients might not notice 
gradual changes and will not report them even if asked 
open-ended questions. The astute physician will elicit crit-
ical information by providing examples more recogniz-
able to patients; instead of asking, “Are you experiencing 
memory problems?” a question such as, “Are you having 

more difficulty remembering your grocery list?” might be 
more salient.

Limitations of the study

We characterized nearly all patients as being in surgical re-
mission based on their use of CRM; the survey method-
ology did not provide a more definitive way to ascertain 
if this was correct. However, reduction in HRQOL in CS 
despite biochemical remission is well established and our 
findings are in line with these previous reports [2, 4, 5, 7, 
9–14, 21, 22, 28, 40, 41]. Furthermore, the validity of re-
sponses unrelated to CRM are not contingent upon bio-
chemical data supporting remission because they describe 
the experience of the overall recovery period.

Additionally, our data were collected in the past decade, 
raising the question of whether the postsurgical experience 
has improved. Recent studies suggest patients continue to 
report unmet needs regarding postsurgical care, including a 
lack of information about what to expect during recovery 
and a desire for more support from health care professionals, 
employers, family, and support groups [16, 17]. We believe 
that this continued discontent reflects a lack of physician 
consideration of the patient experience, and further sug-
gests the importance of a patient-centric phenomenologic 
approach to recovery. Regardless, an update on whether 
patient-provider relationships have evolved is certainly of 
interest.

Further limitations of this study include the recall bias 
inevitable when asking patients to recount their experience 
of illness, as well as low response rates to some questions. 
Also, recruitment through the CSRF may have influenced 
our findings because patients who actively participate in 
support groups may not be representative of all CS patients. 
Despite this, raising physician awareness of the negative 
aspects of recovery for some patients remains important. 
Finally, our findings may not be generalizable to patients 
with ectopic ACTH-secreting tumors, who may experience 
the added complexity of possible oncologic disease.

Opportunities to improve the experience of 
recovery from CS

Our study, the first to compare patient and provider per-
spectives of the CS recovery experience, revealed diver-
gent understanding of recovery between patients and 
physicians. The gaps between patients’ perception of the 
adequacy of information on recovery, the high number of 
physicians asserting that they provided information, and 
different perceptions of the time to full recovery all suggest 
different understandings of the word “recovery.” When ap-
proached from the epistemology of science and medicine, 
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“recovery” may mean normalization of biochemical data, 
whereas when understood from the patients’ narrative of 
the experience of recovery [42], many additional factors 
may be summed in the concept of “recovery.” It has been 
noted that physicians approach disease from the perspec-
tives of diagnosis, treatment, and prognosis, which is a 
Boolean prognosticator that does not actually predict the 
future for the patient. By contrast, patients seek explan-
ation, cure, and prediction of their course [36]. When 
physicians fail to understand a patient’s conception of 
recovery and provide information that only meets their 
own definition, it is not surprising that the patient feels 
resentful and physicians feel inappropriately categorized.

Overall, our findings reveal patients’ desire for more 
information from physicians on postsurgical recovery, 
including its duration, what symptoms to expect, and 
helpful coping mechanisms. We suggest use of written ma-
terials, as well as reinforcement of the concepts related 
to recovery at each visit, to improve patient education. 
Physicians might use the information from these surveys 
and their own patient’s response to open-ended questioning 
to create a more diverse toolkit to cope with the challenges 
of recovery. Additionally, explicit education of partners 
and family may increase social support and help others 
to accept the difficulties encountered during recovery. We 
hope that our findings will lead to greater physician under-
standing of recovery from this disease and foster deeper 
discussion and understanding between physicians, patients, 
and their families.
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