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Abstract

Background: Glucocorticoids are among the most commonly pre-
scribed medications owing to their generic anti-inflammatory and im-
munosuppressive effects. Adrenal insufficiency and adrenal crisis are 
among the major serious adverse effects of long course glucocorticoid 
treatment. Patient education on sick day rules and the use of steroid 
treatment identifiers are some of the strategies that are commonly 
employed to mitigate the risk of AI and adrenal crisis. This study aimed 
to assess awareness of sick day rules and the use of steroid cards at a 
tertiary referral hospital in Ethiopia.

Methods: A cross-sectional study was conducted at the outpatient 
medical clinics at Tikur Anbessa Specialized Hospital over a study pe-
riod of consecutive six months. A total of 100 patients from medical 
and endocrine clinics who fulfilled the eligibility criteria were recruited 
to take part in the study on the day they attended their routine follow-
up clinics. Interviewer administered questioner regarding sick day rules 
and use of steroid identifier was used and statistical analysis was done 
using SPSS software version 20. 

Results: The mean age of the participants was 42 years and 72% 
were females. Only 27% of the study participants were aware of the 
need to make changes on their steroid dose in the event of acute ill-
ness or injury. Endocrine patients showed a better awareness of steroid 
sick day rules [15/35, 42%] as compared to medical patients [12/65, 
18.4%], P-value <0.05. Among the total participants only 2 endocrine 
patients carried a steroid card. 

Conclusion and recommendations: The data highlights that aware-
ness of sick day rules and the provision of steroid use identifiers is 
very low among both endocrine and medical patients receiving GC 
treatment. Urgent intervention to address this gap in clinical practice 
is needed to mitigate serious adverse effects such as AI and Adrenal 
crisis. 
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Introduction

The discovery of the anti-inflammatory and immunosuppres-
sive properties of Glucocorticoids (GCs) in the 1950s has been 
a major game-changer in the fight against autoimmune and in-
flammatory disorders. Since then, GCs have become one of the 
most commonly prescribed medications in clinical practice [1]. 

The chronic use of GCs is associated with many adverse ef-
fects. One of the most commonly encountered adverse effects 
is suppression of the Hypothalamic-Pituitary-Adrenal (HPA) axis 
which could culminate in Adrenal Insufficiency (AI) and life-
threatening adrenal crisis under certain circumstances [2,3]. 

Observational studies have revealed AI prevalence as high 
as 14-63% among patients taking long-term GC treatment [4-
6]. AI was demonstrated in GC treatment dose equivalent to 
<5 mg/day of prednisolone and duration of treatment as short 
as 4 weeks. Moreover, studies indicate that about one-third of 
patients who take GC develop AI upon tapering treatment dose 
and 15% of patients display evidence of persisting AI up to 3 
years after cessation of GC treatment [7-9]. Hence, patients 
who receive long course GC treatment would need appropri-
ate follow-up and screening for clinical and/or biochemical evi-
dence of AI.

Patient education on sick day rules, the use of steroid treat-
ment identifiers such as steroid cards, and the provision of res-
cue parenteral glucocorticoid kit are some of the strategies that 
are commonly employed to mitigate the risk of AI and adrenal 
crisis [10-12].

However, studies indicate a significant gap in patient knowl-
edge and awareness of these life-saving measures. Anecdotal 
evidence paints a grim picture of the existing practice in a re-
source-limited setup such as ours due to poor supervision of 
glucocorticoid treatment, the availability of over-the-counter 
products, and a low level of awareness among patients and 
health care professional alike. 

In this study, we looked at the awareness of sick day rules 
and the use of steroid cards among patients taking synthetic 
oral glucocorticoids for immunosuppression and adrenal hor-
mone replacement at a tertiary hospital in Ethiopia. We also 
checked the use of bone protective treatment with bisphospho-
nates for patients who are treated with long-term GCs.

Methods

A cross-sectional study was conducted to determine the 
awareness of sick day rules and use of steroid cards among pa-
tients taking synthetic oral glucocorticoids for immunosuppres-
sion and adrenal hormone replacement at a tertiary hospital in 
Ethiopia.

Participants and settings

The study was conducted at Tikur Anbessa Specialized Hos-
pital [TASH], which is located in Addis Ababa, the capital city of 
Ethiopia. It is a national referral hospital and medical training 
center with different specialized outpatient clinics and over 700 
beds. The study was done from July, 1 - December 30, 2020, for 
6 consecutive months. 

One hundred patients who fulfilled the eligibility criteria 
(those taking oral glucocorticoids at a dose equivalent to pred-
nisolone 5 mg per day or more for duration of greater than 1 
month) were included in the study. Sixty-five patients were en-
rolled from the outpatient medical clinics [Nephrology, Rheu-
matology, Respiratory and Neurology] and thirty-five patients 
from the endocrine clinic.

Data obtained using a well-structured questionnaire de-
signed and pre-tested to assess knowledge of sick day rules and 
the use of steroid identifiers for patients on long-term steroids. 
(See Appendix 1).

Statistical analysis

The result was analyzed and reported as proportions for 
each item in the questioner and a comparison between the 
groups was made using the chi-square test and the difference 
was considered statistically significant at p < 0.05. SPSS statisti-
cal software version 20 was used.

Ethical considerations

We obtained approval of the research proposal from the eth-
ical review committee of the department of internal medicine, 
college of health sciences, Addis Ababa University. Informed 
consent was obtained from each respondent to participate in 
the study. 

Operational definitions

●	 Acute adrenal insufficiency [adrenal crisis]: Is a life-
threatening endocrine emergency due to deficiency of the ad-
renal hormone cortisol, the major glucocorticoid based on the 
clinical diagnosis made by the health care provider [13].

●	 Sick day rule: 

-	 The need to double daily oral glucocorticoid dose dur-
ing intercurrent illness or injury that requires bed rest and/or 
antibiotics [13].

-	 The need to administer parenteral glucocorticoids in 
the event of vomiting and diarrheal illness, medical procedures 
such as endoscopy, acute trauma, and surgical procedures re-
quiring general anesthesia [13]. 

●	 Steroid use identifier: Use of steroid card, medical 
alert bracelets, or any other form of steroid use identifier that 
has to be carried by patients on long term GCs at all times so 
that health care professionals and emergency caregivers have 
this vital piece of information when they make treatment deci-
sions [13].

●	 Long term steroid use: duration of steroid use for >1 
month [14].	

Results

Characteristics of patients on the study 

A total of 100 patients from medical and endocrine clinics 
who fulfilled the eligibility criteria were included in the study. 
The mean age of the participants was 42 years, ranging from 13 
to 81 years and 72% of them were female. More than half of the 
patients have completed a minimum of secondary School i.e. 
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completed grade 12 [Table 1]. 

Table 1: Characteristics of patients on the study.

Characteristics N Percentage 

Sex 
Male 28 28

Female 72 72

Educational level 

None 16 16.0

Primary 27 27.0

Secondary 39 39.0

College and university 18 18.0

Place of follow up
Medical 65 65

Endocrine 35 35

From the participants, 65% were from Internal medicine 
outpatient clinic with the most common indication for steroid 
initiation being rheumatoid arthritis followed by Systemic lu-
pus erythematous and interstitial lung disease while 35 % were 
from the endocrine clinic with secondary adrenal insufficiency 
being the major indication followed by primary adrenal insuf-
ficiency (Figure 1). 

Figure 1: Indications for steroid use. 

Prednisolone was used by all of the participants. The dose 
used by the participants during the study period ranged from 
5 - 50 mg, the mean dose being 10 mg of prednisolone per 
day. Among the endocrine patient, 88% received 5 to 7.5 mg 
replacement dose while medical patients required relatively 
higher dose where 49 % of them were requiring ≥ 10 mg per 
day (Figure 2). 

Figure 2: Current dose of steroid in prednisolone equivalent doses.

Awareness of sick day rules and usage of steroid card 

From the study participants, only 27% were aware of the 
need to increase their steroid dose in the event of acute illness 
or injury. Endocrine patients exhibited better steroid use aware-
ness [15 out of 35, 42%] than patients in the medical group [12 
out of 65, 18.4%], P-value < 0.05.

Educational level and respondents’ steroid awareness were 
significantly correlated in this study (p=0.039). Those patients 
who had college-level educational background were 2.6 times 
more aware of sick day rules than other respondents [COR: 
2.551, 95%CI (1.004-6.289)].

Verbal or written information regarding steroid sick day rules 
was given only to 21% of the participants. Thirteen out of thirty-
five endocrine patients [37.1%] received verbal or written in-
formation regarding steroid sick day rules as compared to only 
eight out of sixty-five medical patients [12.3%], P-value < 0.05.

Only 15% of the participants knew what to do if they develop 
a vomiting illness and unable to take their oral steroid tablets. 
Eight [22.8%] of endocrine and seven [10.7%] of medical pa-
tients knew what to do if they develop a vomiting illness and 
unable to take their oral steroid tablets [P value 0.143].

Figure 3: Comparison between medical and endocrine patients on 
steroid sick day rules.

In the study, 39% of the participants were informed of the 
need to notify health care professionals that they are taking ste-
roid medication. Sixteen [45.7%] of endocrine and twenty-three 
[35.3%] of medical patients were informed of the need to notify 
health care professionals [P value 0.391].

Among the total participants, only 2 endocrine patients car-
ried a steroid identifier card of long-term steroid use. 

From the thirty-two participants that required emergency 
hospital admission over the preceding year, 43.7% had steroid 
dose amendment while in the hospital and 31.2% received in-
struction on sick day rules upon discharge.

None of the study participants were given antiresorptive 
therapy like bisphosphonates.

Discussion

Adrenal insufficiency has been recognized as a potential life-
threatening side effect of glucocorticoid therapy since its dis-
covery in the 1950s. Glucocorticoid-induced adrenal crisis can 
be preventable but unfortunately continues to be a major cause 
of morbidity and mortality.

Patient education on sick day rules, the use of steroid treat-
ment identifiers such as steroid cards, and the provision of res-
cue parenteral glucocorticoid kit are some of the strategies that 
are commonly employed to mitigate the risk of AI and adrenal 
crisis [10-12]. However, there are significant gaps in knowledge 
and awareness of sick day rules and the use of steroid cards 
among patients taking long-term steroid therapy. 

Studies conducted in high-income countries have revealed 
that adherence to these preventative strategies is unsatisfac-
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tory, thereby predisposing patients to life-threatening adrenal 
crises [15,16]. 

Lack of similar data from low-income countries is a major 
drawback to the successful implementation of effective preven-
tative strategies. Our study tried to assess the awareness of sick 
day rules and use of steroid cards among patients taking syn-
thetic oral glucocorticoids for immunosuppression and adrenal 
hormone replacement at a tertiary hospital in Ethiopia. 

Our data demonstrated that the majority of the patients tak-
ing steroids are unaware of these basic preventative measures 
that they need to implement in the event of intercurrent illness. 

One of the factors associated with this can be poor educa-
tional background, which was seen from our study where those 
who attended higher education were 2.6 times more aware of 
sick day rules than the other respondents. 

Awareness of sick day rules is particularly lower in patients 
taking GCs for immunosuppressive indications compared to 
those taking them for adrenal hormone replacement therapy 
[P <0.05]; similar results were seen in a recent study conduct-
ed in the United Kingdom where endocrine patients had bet-
ter awareness as compared to patients taking glucocorticoids 
for miscellaneous causes [17]. In this study, endocrine patients 
doubled their steroid dose during inter current illness (89 v/s 
23%), obtained parenteral steroid during vomiting (83 v/s 27%), 
and carried a steroid card (82 v/s 21%), p < 0.001 for all com-
parisons [17].

GC-induced osteoporosis is the most common form of sec-
ondary osteoporosis and the first leading cause in young peo-
ple. Bone loss and increased rate of fractures occur early after 
the initiation of GC therapy and are then related to dosage and 
treatment duration [18].

A meta-analysis of over 80 studies in adults found that use 
of ≥5 mg/day of prednisolone (or equivalent) was associated 
with significant reductions in Bone Mineral Density (BMD) and 
an increase in fracture risk within 3 to 6 months of treatment 
initiation; this increased fracture risk was independent of pa-
tient age, gender and the underlying disease [19]. 

Most guidelines and evidence support the use of bisphos-
phonates as first-line therapy for the prevention and treatment 
of GC-induced osteoporosis in adults. However, across the 100 
GC-exposed patients included in our study, none were started 
on antiresorptive therapy for the prevention of osteoporosis.

The other finding of significant concern from this study is the 
poor use of steroid cards, demonstrated by only 2 of the 100 
participants taking any form of an identifier of prolonged ste-
roid use. 

Patient education alone would not be successful to address 
the problem unless it is coupled with appropriate education 
and engagement of Health Care Professionals (HCPS). 

A study conducted in the United Kingdom revealed that 
HCPs had poor knowledge of when to issue ‘steroid cards’, did 
not give advice about ‘sick day’ rules, and over a tenth failed to 
recommend increasing steroids at times of stress [20]. This is of 
great concern as HCPs are expected to be the primary source of 
information for patients taking steroid therapy.

 Therefore, appropriate education of HCPs about the impor-
tance of implementing basic strategies to mitigate the risk of 

AI associated with steroid therapy is of paramount importance. 

Conclusion and recommendation

The awareness of sick day rules and practice of steroid use 
identifiers is very low both in medical and endocrine patients 
under follow-up in TASH as seen in this study. Our study high-
lights the urgent need for developing locally applicable patient 
information resources on steroid therapy and sick day rules as 
well as the provision of steroid use identifiers. 

We recommend formal education of patients on the risks as-
sociated with the use of GCs at the point of initiation of treat-
ment, with particular emphasis on sick day rules and the need 
for keeping steroid use identifiers such as steroid cards. 

HCPs should provide the necessary education about the risk 
of AI associated with GC use as well as providing patients with 
appropriate patient information leaflets and steroid use identi-
fiers. A national guideline for HCPs on the appropriate imple-
mentation of sick day rules would also help to address the risk 
of AI associated with GC use.
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Annex 1

Awareness to increase steroid medication in the event of an acute illness/injury?           Yes/No

Received verbal or written information regarding sick day rules?                                        Yes/No 

Informed what to do in the event of vomiting illness and unable to take the  steroid medication?                  Yes/No

Informed to notify health care professionals that you are taking steroid medications?                                         Yes/No

Do you carry a steroid card or any other form of an identifier of long-term steroid use?  		   	 Yes/No

Any illness that required emergency hospital admission over the last 1 year?                   Yes/No

If yes, has there been any change to the steroid medication dose?                                      Yes/No

Have you received any verbal or written instruction regarding the steroid medication before discharge?             Yes/No

Have you received antiresorptive therapy?                                                                                Yes/No       

                                                                


