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Introduction 

Malaria has fallen out of the limelight 

due to an economical migration of populations 

into medium and higher income settings [1]. It 

is a communicable disease transmitted by Plas-

modium in female mosquitos. Its clinical fea-

tures include fever, anaemia, jaundice, hepato-

splenomegaly, decreased consciousness, con-

vulsions, renal failure, and acidosis. If left un-

treated, it has a mortality of approximately 

100% [2]. Unfortunately, in 2019 Malaria re-

mains endemic in 31 countries with 228 million 

cases per annum, of which over >90% of which 

are concentrated in sub-Saharan Africa [3] . 

While 2.7 billion United States dollars has been 

put forward by governments and organisations 

towards the global Malaria fund, this level of 

fiscal aid will not meet the milestones set by the 

Global technical strategy for Malaria 2016–

2030 [4] . In Malawi, positive strides have been 

taken by centres such as The International Cen-

ters of Excellence for Malaria Research and the 

Malawi Ministry of Health in an effort to combat 

Malaria. These include an increase in suspected 

patient testing from 20% in 2010 to >95% in 

2018, and the commencement of indoor resid-

ual spray (IRS) use [5] . Moreover, the last 10 

years has seen a doubling in patients receiving 

internationally recommended treatment regimes 

in recognised healthcare facilities across the sub

-Saharan African region. Nevertheless, much 

work remains unfinished with every citizen of the 

over 18 million people living in Malawi being 

classified as high risk for Malaria and less than 

50% of those having access to a Long lasting 

insecticide net (LLIN) last night [3, 6] . 

In this study we aim to expand the 

clinical data of Malaria in developing countries, 

and to explore the challenges faced by sub-

Saharan African communities in combating this 

disease. We hope to do this by first providing a 

brief study looking at the classification, symp-

toms and treatments regimes of paediatric Ma-

laria cases in a rural Presbyterian mission hos-

pital in Nkhoma Malawi, and later providing 

commentary on both local and global health 

factors that play a role in healthcare. 

Materials and Methods 

Study Design 

An observational retrospective cohort study was 

conducted looking at severe malaria admission 

in a paediatric population. This was facilitated 

by a research team consisting of two medical 

students and a paediatric clinical officer, in the 

department of paediatrics in Nkhoma hospital, 

Malawi. Appropriate cases were identified and 

relevant data were extracted from the charts of 

infants and children admitted during the month 

of May 2019. The following inclusion and exclu-

sion criteria were utilised: 

Inclusion: 

− Age: ≤16 

− Admitted date: May 2019 

− Primary Admission Diagnosis: Severe 

Malaria 

Exclusion: 

− MRDT not performed, or the result un-

recorded 

 

Study Measures  

1. Diagnosis of severe Malaria 

A positive MRDT plus with a mini-

mum of one of the following: 

I. Anaemia 

II. The manifestations of cerebral 

Malaria 

III. Hyper-parasitaemia 

IV. Blackwater fever 

V. Electrolyte imbalance. 

2. Signs & symptoms of severe 

Malaria: 

Specifically: 

I. Fever 

II. Malaise 

III. Vomiting 

IV. Diarrhoea 

V. Abdominal pain 

VI. Headache 
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3. Treatments of severe Malaria ad-

ministered: 

Specifically: 

I. Artesunate 

II. Lumefantrine 

III. Paracetamol 

IV. Ferrous Fumarate 

V. Diazepam 

VI. Ceftriaxone 

VII. Blood Transfusion 

 

Data Analysis 

Descriptive data analysis was completed using 

Microsoft Excel V16.38. Clinical data was rec-

orded using frequency and percentages. 

 

Ethics 

All data were collected and stored within 

Nkhoma Hospital paediatric department. No 

patient files were removed from the department 

and all data were anonymised as to not identify 

any participants. The nature of this study is ex-

empt from ethical committee review. This is in 

keeping with the regulatory bodies of the Mala-

wian Ministry of Health, the National Health 

Sciences Research Committee, the Malawi Col-

lege of Medicine, and the Kamuzu College of 

Nursing. 

Results 

Classification of Malaria 

During the month of May 2019, there were 253 

admissions to the Nkhoma hospital paediatric 

unit. Within this there were 10 unused cases in 

the data. These cases charted the patient as 

having Malaria but no Malaria rapid diagnostic 

test (MRDT) was documented. In addition to this, 

there were 112 admissions of severe Malaria. 

 In this study, severe Malaria features were de-

fined as anaemia, the manifestations of cere-

bral Malaria, hyper-parasitaemia, blackwater 

fever and electrolyte imbalance. Anaemia was 

the most common feature of severe Malaria 

with it being present in 89 admitted patients. 

Moreover, 27 of those cases had severe anae-

mia, a classification of haemoglobin levels of 

<6g/dL. Admissions with cerebral Malaria was 

the next largest group with 46, and an addition-

al 1 admission had hyper-parasitaemia. There 

were no documented cases of either Blackwater 

fever or electrolyte imbalances. Finally, there 

were 5 cases where there was no charted docu-

mentation as to the reason for a severe Malaria 

diagnosis. 

 

 

 

 

 

 

 

 

 

Symptoms of Malaria 

Cases of severe Malaria noted six main symp-

toms. These included fever, vomiting, malaise, 

diarrhoea, abdominal pain, and headache. 

Fever was the most common symptom with it 

being resent in 106 of the 112 severe Malaria 

admissions. The next most common symptoms 

included: vomiting seen in 40 cases; malaise in 

34 cases; diarrhoea in 23 cases, and ab-

dominal pain in 9 cases. Headache was the 

least common symptom with only 7 admissions 

noting same. 

Treatments of Malaria 

A succinct group of medications were used in 

the treatment of severe Malaria. Artesunate, 

lumefantrine and paracetamol were staples to 

treatment with them being used in almost 100% 

of cases. Ceftriaxone was the next most com-

mon drug used with prescription at 69 cases. 

This was due to precautionary measures where 

cerebral Malaria and bacterial meningitis were 

unable to be distinguished clinically. Transfu-

sions, ferrous fumarate and diazepam were 

some of the other drugs prescribed for anaemia 

for the former two options, and cerebral Malar-
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ia for the latter. 

 

Discussion 

Severe Malaria accounted for over 

40% of all paediatric admissions in the month 

of May 2019. Patients suffered from anaemia 

(80%) and cerebral Malaria (41%), as well as a 

host of generalised symptoms such as fever 

(95%), vomiting (36%), malaise (30%), and di-

arrhoea (21%). Promisingly, a strict and com-

prehensive treatment regime for severe Malaria 

was in practice with artesunate, Lumefantrine 

used in ~100% of cases. 

 

 

 

 

 

Classification of Malaria  

Disease seasonal variation, management of 

non-severe cases, and criteria for severe diag-

nosis provide much insight into the significance 

of the results. It is well established that Malaria 

epidemiology contains a notable seasonal shift. 

In some countries, a seasonal Malaria chemo-

prevention (SMC) programme has been com-

menced to help deal with the issue [3] . Anecdo-

tal evidence from the Nkhoma hospital claim 

that the dry season of April - September 

demonstrate the fewest number of cases of Ma-

laria. With their almost 100 bed paediatric unit 

being nearly overrun in the wet season. Despite 

this, Malaria still accounted for 44% of all hos-

pital admissions in the month of May 2019. 

Moreover, Hospital policy and healthcare guid-

ance dictates that non-severe Malaria can be 

effectively treated as an outpatient [7] . This 

further emphasises the scale of Malaria cases 

that present overall. Further exploration of this 

statistic would be most beneficial in understand-

ing the problem of Malaria in the community. 

Finally, this study had considerable differences 

in how severe Malaria was diagnosed. Guid-

ance was taken using the WHO Malaria treat-

ment guidelines 2015, oxford handbook of 

clinical medicine second edition [2, 7] . Howev-

er, the definitive diagnosed was made by the 

paediatric clinical officers at the hospital, whose 

clinical decision was based off the inclusion of 

any of the criteria seen in table 2. 
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Symptoms of Severe Malaria 

The symptom profile of severe Malaria in this 

setting provides important information to further 

enhance diagnosis. In particular, the near uni-

versal presentation of fever and the wide variety 

of generalised symptoms are of note. Fever was 

present in 106 of the 122 severe Malaria ad-

missions. Therefore fever as a symptom was 

present in 95% of severe Malaria cases, and 

moreover in 40% of all admissions during the 

same timeframe. Modern developed hospitals’ 

PEWS systems do not distinguish any serious 

clinical significance for fever [8] . Such a devel-

opment, where Malaria is endemic, may lead to  

less than favourable patient outcomes. In addi-

tion to this, the remaining symptoms of vomit-

ing, malaise, diarrhoea, abdominal pain and 

headache create diversity in presenting cases. 

There is a wide scope of variation within the 

symptom profile of Malaria. Therefore caution 

must be taken not to rule out Malaria. This is 

accounted for by the use of the MRDT, which is 

now used by over 80% of healthcare centres in 

the African region [3] 

 

Treatment of Malaria 

The committed adherence to treatment guide-

lines, despite the harshness of the disease rings 

loud. We see the implementation of Artesunate, 

Lumefantrine as staples in the treatment of all 

cases of Malaria [7] . It is admirable to see this 

trust by research centres out of their control 

given the despair seen with the disease. This is 

best seen with not only the levels of anaemia, 

but stark numbers of severe anaemia present in 

the population. Nevertheless, while understand-

able, its saddening to see the over prescription 

of antibiotics in the form of ceftriaxone. This has 

been employed in the hospital as not to miss 

any cases of bacterial meningitis, given the of-

tentimes striking clinical similarity between same 

and cerebral Malaria. These unfortunate devel-

opments have led to accelerated rates of anti-

microbial resistance [9].  

 

Malawi, Nkhoma, and Nkhoma Hospital 

To better understand the significance of these 

results, we must apply them to the 

healthcare systems they affect. This will be ex-

amined by focusing on Malawi as a 

nation, the village of Nkhoma, and in particular 

its long established mission hospital. 

 

Malawi 

Malawi’s economic and political landscape 

create a harsh environment for success. 

Located in sub-Saharan Africa, and bordered 

by its neighbour nations of Mozambique, Tan-

zania, and Zambia, Malawi is home to some of 

the poorest people in the world. Their GDP per 

capita (PPP) being consistently in the bottom ten 

of all countries worldwide [10] , with majority of 

its population living in extreme poverty, 

with >95% surviving on <5 USD daily [11] . In 

addition to this, Malawi has been victim to nu-

merous scandals in government with interna-

tional intervention needed to aid the democratic 

process. These have included “tip-ex” ballot 

tampering, presidential annulments, and the 

Democratic political party food rations scandal 

[12-14] . This degree of financial and adminis-

trative turmoil creates untold uncertainty across 

any nation. Despite this, however, Malawi still 

holds the titles of the warm heart of Africa by 

many internationally for the amicable behav-

iours of its people. 

 

Nkhoma 

Nkhoma village is best described through its 

religious, communal, and economic influences. 

At its core Nkhoma is a Presbyterian mission 

village with its synod having created a bright 

environment for its members to flourish [15] . 

Nkhoma is well known throughout Malawi for 

its opportunities in education with multiple 

primary schools as well as a third level institu-

tion with nursing and theology departments 

among others . Unfortunately however, 

Nkhoma’s monetary divided position leaves 

much to be desired. In the grand scheme of 

things, Nkhoma is a wealthy Malawian village. 

But a clear financial split is seen throughout its 

citizens, and local businesses. In one circum-

stance numerous villagers live in well decorated 

red brick buildings, and use their own cars for 

transportation. These same people have the 
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privilege of working in the mission hospital or 

the large charity Peanut Butter and Jesus [16] . 

At the other extreme, people are living in straw-

roofed huts or on the side of the road, and 

make ends meet by selling their produce or 

craft at the local bi-weekly market. Neverthe-

less, there is a proud sense of community in 

Nkhoma. There are plenty of sports facilitates 

which the locals use to full effect. These include 

association football, volleyball and squash, and 

are accessible to all ages and backgrounds. 

This commitment to community is also apparent 

at the dusk of nightfall with volunteers giving 

their time to patrol the area given historical 

thievery. 

 

Nkhoma hospital 

Nkhoma hospital is the pride of the village with 

its robust funding model, an extensive list of 

specialties, and international recognition [17] . 

Hospital Income is divided into roughly three 

equal parts of private donations, private pa-

tients, and government funding. This broad 

financial platform creates certainty for staff and 

patients as together a fall in one income source 

shouldn’t discourage patient care. Furthermore, 

Nkhoma hospital boasts an impressive spec-

trum of facilitates. Its medical wards has TB 

isolation units, its Surgical wards have a special-

ised burns assembly, its Paediatrics department 

have the capacity for 100 in patients as well as 

a neonatal ward, It has a world class HIV unit, 

its OPD provides care for 200 patients a day, 

and its outreach clinic gives vaccinations to chil-

dren from neighbouring towns. Additionally, 

Nkhoma has garnered international respect. 

Not only do patients come from hundreds of 

kilometres away to seek healthcare, and ex-

pected mothers sleep at the hospital’s doorstep 

to have access to a safe birth. But organisations 

such as MSF have used Nkhoma hospital’s pal-

liative care department as a template for their 

own endeavours in the field [18] ; world re-

nowned institutions such as the university of 

Edinburgh have partnered with the hospital for 

research purposes [18] , and the WHO have 

granted them access to be one the distributors 

of the trial Malaria vaccine RTS,S [19] . 

 

Limitations and Future Studies 

This study is naturally flawed due to its structure, 

its lack of mortality statistics, and its limited de-

mographic detail. The study consisted of an 

external pair of retrospective data collectors 

succeeded by data analysis and global health 

commentary. It therefore contains inherent pau-

city in communicating with health professions 

who cared for the patients in the study. Moreo-

ver, due to hospital policy there is limited access 

to retrospective charts regarding levels of mor-

tality. This creates a skewed view of the data 

presented, but perhaps illustrates the frightening 

reality of Malaria as only discharged patients 

were recorded in the study. Finally, there is a 

notable absence of a rich exploration into the 

demographics of the patients. This decision was 

largely based as a time constraints coupled with 

the sparse data collection equipment made 

available for the study. 

Nkhoma Hospital’s engagement in research 

provides much hope for future studies. Other 

endeavours in Malaria studies that may provide 

great insight include an inquiry into seasonal 

variation, as well as detailed comparisons 

across other healthcare centres. Such studies 

would put central in understanding the disease 

and further put patient care at the core of the 

research. 

 

Conclusions 

This study has been successful in expanding the 

clinical data of Malaria in the developing world, 

and in providing insight into the local and glob-

al health factors at play. This was done by ex-

amining the classification of Malaria, under-

standing the symptoms of the disease, and rec-

ognising extent and logic of the treatment re-

gimes. To further comprehend this we provided 

a brisk overview of some of the external yet 

integral factors for health including political, 

economic and international unity. Sadly, Malar-

ia continues to create horrendous amounts of 

morbidity and mortality, but our united commit-

ment to eradicating Malaria is stronger than 

ever. 
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Case Background 

Decompensated heart failure may be 

the initial presentation of congestive heart fail-

ure (CHF) or a sign of worsening pre-existing 

and diagnosed heart failure. Development and 

severity of symptoms depend on the extent of 

underlying cardiac disease, as well as factors 

that may lead to acute worsening of symptoms. 

Nearly 70% of patients are admitted following 

an acute exacerbation and present with an 

acute-on-chronic heart failure episode[1]. 

Chronic heart failure may result from coronary 

artery disease, valvular disease, and poorly 

controlled hypertension. In the event of decom-

pensated heart failure, precipitating factors such 

as infection, arrythmia, medical non-adherence, 

and uncontrolled hypertension, may be present

[1]. Decompensation presents as progressive 

dyspnoea, abdominal and peripheral conges-

tion, as well as neurologic symptoms. 

Cocaine use is implicated in both chronic heart 

failure and decompensation with acute worsen-

ing of symptoms. Although it is not extensively 

identified as an acute precipitant of heart fail-

ure, it can worsen hypertension and lead to 

tachycardia, increasing myocardial oxygen de-

mand while reducing oxygen supply through 

vasoconstriction [2]. It can also increase ventric-

ular chamber size and cause systolic dysfunc-

tion, aiding in the pathogenesis of chronic car-

diomyopathy. Cocaine use can induce fatal 

outcomes such as arrythmias and myocardial 

infarction [2]. By aiding in long-term cardiac 

remodelling and augmenting the risk factors for 

decompensation, it directly and indirectly wors-

ens the prognoses of CHF and may contribute 

to an exacerbation. Additionally, cocaine can 

independently increase the risk of heart failure 

and systolic dysfunction, resulting in a poor 

cardiovascular health profile [2]. Previous litera-

ture has explored how long term cocaine use 

can lead to heart failure over time, however, an 

immediate and temporal association between 

cocaine use and decompensation has not been 

well documented.  

Both cardiovascular mortality and all-cause 

mortality continue to be higher in cocaine users 

when compared to non-cocaine users. Cocaine 

users have two times the risk of sudden cardiac 

death compared to non-cocaine users alone 

[2]. The burden of cocaine on the healthcare 

system expands beyond its implications on heart 

disease, to further include the effects of chronic 

malnutrition often seen in cocaine users, due to 

its disruption of metabolic and neuroendocrine 

regulation [2].  

This case report presents a 49-year-old Cauca-

sian male who attended the emergency depart-

ment with signs of decompensated CHF follow-

ing intranasal cocaine use. 

Case Details 

A 49-year-old Caucasian male pre-

sented to the emergency department with wors-

ening dyspnoea on exertion, lower extremity 

swelling extending to the abdomen, and lower 

extremity discomfort that started one week ago, 

following three consecutive days of intranasal 

cocaine use, approximately 80mg in total. The 

dyspnoea made him unable to carry out his 

activities of daily living and was relieved only by 

rest. Over the last week, his lower extremity 

swelling and abdominal distension gradually 

worsened, and he gained approximately three 

kilograms over the ten days preceding his ad-

mission. 

He also experienced acute-on-chronic bilateral 

leg discomfort with erythema, eschar formation, 

and venous ulcers above the medial malleoli 

bilaterally. The lower extremity erythema and 

eschar formation, over both tibias, had been 

present for the past year. However, over the 

past week, he experienced increased skin 

breakdown with superficial wounds, areas of 

slough and serosanguinous discharge from 

both lower legs. He described his leg discomfort 

as diffuse, 10/10 in severity, rendering him 

unable to ambulate. 

Systemically, he experienced generalized fatigue 

but no fever, chills, or sweats. He denied or-

thopnea, paroxysmal nocturnal dyspnoea, 

cough, recent illness, or any insult to his lower 

extremities. 
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He presented on a background histo-

ry of congestive heart failure, coronary artery 

disease, peripheral vascular disease, 30 pack-

year smoking history, and weekly cocaine use, 

approximately 15mg each week for the past 12 

years. His past medical history was significant 

for dyslipidemia and three ST-elevation myocar-

dial infarctions (STEMI MI), all requiring percu-

taneous coronary intervention (PCI). His medi-

cations included aspirin, metoprolol, ramipril, 

and spironolactone, to which he was adherent. 

Family history was significant for his father who 

passed away from a MI. Social history was sig-

nificant for social housing in a low- income 

area associated with significant cocaine use 

among the residents, as well as the previously 

noted substance abuse. The patient also con-

sumed approximately 10-12 units of alcohol 

per week, predominantly on the weekends. 

On examination, the patient was unable to 

comfortably position his legs, which were ele-

vated and exposed. His jugular venous pressure 

was elevated to 2cm above the angle of the 

jaw. Auscultation of the lungs revealed bilateral 

crackles in the lower lobes. The abdomen was 

distended but non-tender. The liver and spleen 

edge could not be ascertained due to the ascites 

and distension. Shifting dullness and fluid thrill 

were present. On peripheral examination, the 

patient had significant bilateral erythema and 

eschar formation, particularly inferior to the 

knee, and the right lower extremity was worse 

than the left. Extensive skin breakdown resulted 

in wounds that were draining serosanguinous 

fluid. There were ulcers above both medial mal-

leoli, approximately 7cm in diameter each, with 

exudate. The temperature was warm and equal 

in both lower extremities, with tenderness to 

palpation bilaterally. Pitting oedema extended 

to the abdomen and was characterized as 4+. 

The dorsalis pedis and posterior tibialis pulses 

could not be palpated bilaterally. The patient’s 

vital signs were within normal ranges. At this 

time, differential diagnoses included both de-

compensated liver failure as well as decompen-

sated congestive heart failure. 

 

Investigations 

Laboratory investigation revealed 

hyponatremia (119 mmol/L), elevated troponin 

(0.039 mg/L), elevated gamma glutamyl trans-

ferase (GGT) (383 U/L) and an elevated C-

reactive protein (8.4 mg/L). The patient also 

had lactic acidosis with lactate levels elevated at 

2.6 mmol/L. The patient’s GGT level was simi-

lar to that reported during his previous admis-

sion in 2017. However, remaining laboratory 

derangements were new or worsened. 

An echocardiogram revealed a left ventricular 

(LV) ejection fraction of 18% with moderate right 

ventricular (RV) hypertrophy and moderate tri-

cuspid regurgitation and dysfunction. A CT an-

giogram of the abdomen, pelvis, and lower 

extremities revealed significant burden of ather-

osclerotic disease, and a doppler ultrasound 

also revealed worsened peripheral vascular 

disease compared to a study performed in 

2017. A chest x-ray revealed borderline en-

largement of the pericardial silhouette with mild 

pulmonary oedema in the lower lobes and no-

table atelectasis. A wound culture confirmed 

colonization of venous ulcers with Pseudomonas 

aeruginosa. An ultrasound of the abdomen 

revelated an enlarged liver by 6-7cm and 

gallbladder wall thickening, secondary to asci-

tes.  

Following these investigations, the diagnoses 

was confirmed to be decompensated congestive 

heart failure, New York Heart Association 

(NYHA) Class III. 

Management: 

The patient was commenced on IV furosemide 

and Milrinone until he reached a euvolemic 

state, at which point he was transitioned to oral 

furosemide only. He was commenced on a low 

salt diet and fluid restriction with daily assess-

ment of weight. A therapeutic ultrasound guided 

paracentesis was performed for ascites, and 

approximately four liters of fluid were removed. 

Troponin was slightly elevated secondary to 

demand ischaemia, as no ischemic changes 

were seen on ECG and necessitated no further 

workup. Wound care involved treatment with  
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both ceftazidime and vancomycin as well as 

adequate dressing and coverage. 

 

Discussion 

Heart failure continues to be a signifi-

cant contributor to poor quality of life, 

healthcare burden, and admission times [1] 

Although many individuals do not experience 

an acute exacerbation following intranasal co-

caine use, it can augment the risk posed by 

other risk factors and aid in an exacerbation. 

Persistent use of cocaine increases the risk of 

vascular disease as well as promotes cardiac 

remodelling, resulting in cardiomyopathy. Un-

fortunately, this patient’s non-modifiable risk 

factors, namely age, sex, previous MI, and fa-

milial history place him at a higher risk of de-

veloping CHF, coronary artery disease (CAD), 

peripheral vascular disease (PVD), and associat-

ed complications [3]. In addition, modifiable 

risk factors such as smoking can independently 

double the risk of mortality and dyslipidema 

[3,4]. These risk factors can accelerate and in-

crease the toxicity associated with cocaine use 

and cause increased deterioration of cardiovas-

cular health. 

This case demonstrates how a preceding poor 

cardiac function profile can accelerate progres-

sion to an acute CHF exacerbation. Specifically, 

an LV ejection fraction of 18% with moderate RV 

hypertrophy, and moderate tricuspid regurgita-

tion and dysfunction, as seen in this patient, 

pose independent risks for CHF exacerbation 

[3]. Additionally, the use of cocaine can lead to 

the development of dilated cardiomyopathy due 

to deprived myocardial oxygen supply, ventricu-

lar hypertrophy, as well as decreased left ven-

tricular contractility through blockage of sodium 

transport and norepinephrine uptake in the 

myocardium [3]. It can also promote platelet 

adherence and thrombosis, augmenting athero-

sclerotic disease burden. Therefore, cocaine use 

can be a toxic risk precipitant of both CHF exac-

erbations and vascular disease. Cocaine use is 

associated with complications such as MI and 

arrythmias and increases the risk of CHF by 5- 

7% [2,5]. Cocaine also promotes peripheral  

atherosclerosis, skin ischaemia , and deep vein 

thrombosis, which can further contribute to 

worsening ulcers, as seen in this patient [5]. 

Whereas much of the existing literature focuses 

on the long term effects of cocaine use, this 

case provides a unique example of an acute 

and immediate adverse effect of cocaine on a 

previously poor cardiovascular profile, as evi-

denced by the sudden decompensation experi-

enced by this patient. 

It is important to assess such risk factors to bet-

ter manage long-term prognosis and mortality 

rate. Substance use alone poses significant risks 

and highlights the need for education as well as 

access to interventions and support. It is also 

important to understand how poor peripheral 

health may represent the cycle of ill health pa-

tients often experience, as oedema and skin 

breakdown can make it difficult to ambulate, 

which further increase the risk of developing 

venous ulcers, as in this patient. Attention to the 

psychological and social context to which this 

patient presents can aid in education and en-

couragement of cessation of substance abuse. 

Addressing many of this patient’s comorbid 

conditions that are risk factors for decompen-

sated CHF will help improve his wellbeing and 

prevent future exacerbations [6]. Practical rec-

ommendations may include coordination with 

social workers to help alleviate the social limita-

tions experienced by this patient, such as late 

presentation due to accessibility concerns. Fur-

thermore, motivational interviewing at bedside 

as well as frequent follow-up and support in 

both an inpatient and outpatient setting, respec-

tively, can support this patient in cocaine cessa-

tion. 

This patient had several comorbid conditions on 

presentation, and his progression throughout 

his admission also raised the concern of discon-

tinuity of care – which independently increases 

the risk of prolonged and emergency admis-

sions [7,8]. A CHF exacerbation may require 

care in both the cardiac care unit (CCU) and 

intensive care unit (ICU), as medications such as 

Milrinone require ICU supervision in some hos-
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pitals. Patient transfers between the CCU to the 

ICU may lead to care provision by different 

physicians, as well as a change in allied health 

professional administered care, such as physio-

therapists, occupational therapists, and social 

workers. Although these transitions are inevita-

ble and performed in the best interest of the 

patient, each instance of discontinuity is associ-

ated with lower clinical condition scores and 

increased time to recovery, as assessed by the 

Rothman Index [7]. 

 

Conclusions 

This case discusses a 49-year-old 

male who presented with decompensated CHF 

following intranasal cocaine, as well as PVD 

stigmata with superimposed bacterial infections. 

He had several modifiable and non-modifiable 

risk factors associated with worse cardiovascular 

health. Although a prior direct causal link has 

not been established between cocaine and 

acute CHF exacerbations, cocaine use can aug-

ment the deleterious effects of these risk factors 

in an acute setting. This case contributes to our 

understanding of how cocaine use can acutely 

lead to decompensated CHF on a background 

of poor cardiovascular health, secondary to 

chronic cocaine use. 
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Introduction 

Patient Details 
Name: JM 

Dates Seen: October 28-November 1, 2019 

Location: USA  

 

 

Glossary of Abbreviations  

Case Description 

Case History 

JM is a 20-year-old male professional ice hock-

ey player who presented with a 2-week history 

of lack of ROM, weakness, and pain in his right 

knee after a two-year post-MCL repair of the 

right knee and three-year post ACL, PCL, and 

MCL reconstruction of the right knee. JM re-

injured his knee during a hockey game; JM was 

tackled and fell onto the ice with his right knee 

extended and laterally rotated. JM was con-

scious after the fall and remembers sharp pain 

in his right knee. The pain was localized to right 

medial and anterior knee and was rated as 

6/10 after the initial fall. On exam, lack of 

range of motion was observed with flexion, ex-

tension, and rotation of the knee. He demon-

strated an antalgic gait without use of crutches 

along with positive right knee anterior drawer, 

Lachman, posterior drawer, and valgus stress 

tests. 

In the past, JM underwent ARecon of right ACL, 

PCL, and MCL (April 2016) and ARep of right 

MCL (July 2017). With an unremarkable medi-

cal and family history, JM began sessions with a 

psychiatrist in May 2019 due to nervous 

thoughts, excessive diaphoresis, and nausea 

before scrimmages. Although there was no 

DSM diagnosis, he was told he has SRA with ice 

hockey and was referred to Ph.D. psychologist 

for CBT. In familial context, JM gained control 

of his family’s finances two years prior. JM had 

never been given endorsements, yet he helped 

pay his parents’ mortgage. During JM’s child-

hood, his family spent funds on his ice hockey 

career. JM has since felt financially responsible 

for his family. JM has never drunk nor smoked 

and describes himself as well-liked, liberal-

minded, adaptable, athletic, and easy-going. 

He hopes to feel “ready to play” as soon as 

possible and acknowledged that health and 

recovery time were important for long-term 

results. His main concern involved his time of 

return to play and its impact on his family’s 

finances.  

Diagnosis & Treatment Plan 
MRI results included a non-visualization of ACL 

and PCL fibers indicative of complete full thick-

ness tears as well as a grade III MCL injury. A 

surgical plan involving right knee open MCL 

repair with internal bracing, ACL reconstruction, 

PCL reconstruction, and PRP injection was 

planned.  

 

Discussion 

To explicate this case, the biopsycho-

social model will be used. Developed by 

George Engel, this model is an application of 

general systems theory to humanity [1]. Alt-

hough studies acknowledge the difficulty of im-

plementing this model across all cases, each 

patient’s biopsychosocial circumstance should 

be considered in a multidisciplinary, patient-

centered approach [1,2]. The medical team 

responsible for patient care should therefore 

address the biological disease, social context of 

the patient’s life, and the patient’s psychological 

position to create a holistic, patient-centered 

treatment plan.  

Biological Factors 
In professional sports, MLIs can involve at least 

2 of 4 ligaments – the ACL, PCL, MCL, or LCL. 

Although individual ligament injuries prompt 

standardized treatments, less consensus regard-

ing treatment of MLIs exists; therefore, research 

assessing treatments and success rates of MLIs 

has been conducted recently. In fact, early oper-

ative intervention of MLIs, compared to rehabili-

tation and time, is associated with increased 

functional and clinical outcomes [3]. Now, re-

searchers have proposed a “standard” treat-

ACL: anterior cruciate ligament 

ARecon: arthroscopic reconstruction 

ARep: arthroscopic repair 

AVPU: alert, verbal, pain, unresponsive 

BMI: body mass index 

CBT: cognitive behavioral therapy 

CTA: competitive trait anxiety 

CVS: cardiovascular 

GI: gastrointestinal 

Hx: history 

ICE: ideas, concerns, expectations 

LCL: lateral collateral ligament 

MCL: medial collateral ligament 

MLIs: multiple ligament injuries 

MRI: magnetic resonance imaging 

MSK: musculoskeletal 

Neuro: neurological 

NKDA: no known drug allergies 

P/C: presenting complaint 

PCL: posterior cruciate ligament 

PRP: platelet rich plasma 

PSSI: perceived susceptibility to sport injury 

RCT: random controlled trial 

Resp: respiratory 

ROM: range of motion 

ROS: review of systems 

SI: sports injury 

SIO: sports injury occurrence  

SRA: sports-related anxiety 
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ment for MLIs. A thorough physical exam should 

include Lachman’s test, Posterior Drawer test, 

valgus stress at 0 and 30 degrees of flexion, 

varus stress at 30 degrees flexion, Slocum test, 

and External Rotation Dial test [3]. A stress radi-

ography to visualize functional laxities can also 

supplement the MRI.  

Once in the operating room, the medical team 

should prepare reconstructive grafts. A patellar 

tendon is the PCL graft choice, ipsilateral ham-

string (gracilis or semitendinosus) is for the ACL, 

and semitendinosus allografts are used for the 

MCL and LCL [3,4]. Due to JM’s athleticism, his 

first ACL reconstruction was a patellar tendon, 

and this second reconstruction called for a 

hamstring graft. Although autografts may result 

in speedier recovery times in athletes, RCTs 

have discovered no significant differences 

result in speedier recovery times in athletes, 

RCTs have discovered no significant differences 
 

 

Psychological Factors 
In April 2019, JM experienced anxious 

thoughts, excessive diaphoresis, and nausea the 

morning of a practice game. He had experi-

enced nervousness and nausea before games, 

but the accompanied diaphoresis and focus on 

intrusive thoughts began in January 2019. He 

therefore visited a psychiatrist, who disclosed 

JM’s SRA. 

Although not a DSM diagnosis, SRA is broadly 

defined as a trait and/or state-like response to a 

stressful sports circumstance, in which the pa-

tient experiences cognitive appraisals, physio-

logical arousal, and/or behavioral reactions [5]. 

A patient’s poor response to a stressful sports-

related circumstance is associated with an in-

creased risk of SI
 
[6,7]. In addition to impacting 

SI onset, anxiety and poor coping mechanisms 

can affect physical and psychosocial rehabilita-

tion results [6,7].  

For JM, his age correlates with that of a meta-

nalysis finding – competitive elite competition 

directly overlaps with peak ages of mental dis-

order onset. 75% of mental disorders typically 

occur before age 25, with elite athletes feeling 

discouraged from disclosing their anxiety due to 

stigma and  fear of not making team selec-

tion.
6,7

 JM’s role as an alternate also demon-

strates that elite athletes at higher competitive 

levels report fewer levels of anxiety, compared 

to their second-string counterparts [7]. 

In January 2019, JM graduated from benched 

player to alternate, one rung below first-string. 

The possibility of replacing an injured first-string 

player may have triggered his SRA, even during 

practice games. Although the mechanism of 

anxiety leading to injury is unclear, this SRA may 

have been a factor in JM’s reinjury of his right 

ACL, PCL, and MCL. To combat re-injury and 

further anxiety, JM was referred to a sports-

specialized psychiatrist after his surgery and a 

sports-specific rehabilitation center.  

 

Social Factors  

Although JM’s anxiety appears to originate from 

sports, his financial stress may have contributed 

to his current state. During the economic reces-

sion, his parents lost more than half of their 

savings. They then relied on food stamps and 

moved to affordable housing, an hour and a 

half away from the closest ice rink. What was  

left of their finances was sent to JM for his 

hopeful ice hockey career.  

Now, JM feels responsible for his family’s fi-

nances. Financial strain at a young age is corre-

lated with physical health problems during 

adulthood
 
[8]. On the other hand, acute periods 

of strain are more likely linked with mental 

health changes, compared to physical ones 

[8,9].
 
In athletes, excessive stress increases the 

risk of injury and even acute illness onset [10]. 

In fact, multiple research studies in the 2000s 

and 2010s discovered that sports injuries in 

elite athletes are the accumulated result of phys-

ical and psychosocial stressors [10]. In addition 

to JM’s game-related stress, the financial bur-

den may have worsened his anxiety and con-

tributed to his re-injury. To complete a holistic 

treatment plan, JM should also been spoken to 

about the financial burden in and the possibility 

in referring to a financial advisor or group ther-

apist in the matters of his family’s economic 

situation. 

Sports-Related Anxiety and Sports Injuries 

Approximately 3 to 7 million sports-related inju-

ries arise in the US each year [11]. Accompany-

ing these injuries are physical pain, fear of inju-

ry, and psychological impacts. One psychologi-

cal phenomenon, informally termed SRA, has 

been explained through numerous models, with 

the following holding true: SRA affects perfor-

mance; the effect on performance can be nega-

tive or positive, depending on the individual 

and context; the nature of the effect is a product 

of the individual’s physiological, behavioral, 

and cognitive responses to the stressful sport 

context [11].  
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Although SRA is relatively novel topic, factors 

that lead to this kind of anxiety have major im-

plications. More specifically, factors or stressors 

that lead to the development of SRA may con-

tribute to sports-related injuries [11]. These fac-

tors include the intensity of sport, intensity of 

stressors, and athlete’s personality, history, and 

coping mechanisms. An athlete’s poor stress 

response to a situation increases his risk of SI, 

with anxiety itself being an athlete’s personality 

trait that can lead to SI [11,12]. A 2017 critically 

appraised topic review concluded that 66% of 

studies found results supporting CTA – the ten-

dency to experience stress in competitive sports 

contexts - as the most consistent factor associat-

ed with SIO [12]. Although CTA and SRA are 

different terms, multiple studies use them inter-

changeably. Interestingly, CTA can predict SIO 

only when considered in tandem with other 

psychosocial factors like worry, life stressors, 

and the efficacy of one’s coping skills. Assessed 

alone, CTA does not have predictive value for 

SIO. Researchers attribute this finding to the 

multidimensional essence of the relationship 

between SIO and SRA.  

In addition to competitive trait anxiety, PSSI has 

been proposed as a potential influencer of SIO. 

A prospective study conducted in the early 

2000s with 434 hockey, soccer, and football 

players discovered that an athlete’s PSSI, or fear 

of injury, increases the risk of SIO [13]. Later 

studies then revealed that PSSI is linked to neu-

roticism, which is closely associated with trait 

anxiety [14-17]. CTA, SRA, and PSSI are fairly 

novel terms, and further studies are needed to 

bolster the connections found between them 

and SIO.  

Conclusion 
In terms of JM’s case, JM himself explained his 

unofficial SRA diagnosis by a psychologist and 

his own level of stress, concern, and worry re-

garding his responsibility for family finances. 

Paralleling past studies’ findings, the combina-

tion of JM’s SRA or CTA, stress levels, and on-

going worry may have contributed to his multi-

ple, recurring sports injuries involving his MCL, 

ACL, and PCL. Although a causal relationship 

cannot be determined, his SRA and psychoso-

cial stressors most likely increased his risk for 

SIO.     

Summary  

This case concerns a patient admitted for lack 

of ROM, weakness, and pain in his right knee 

due to a professional ice hockey injury. During 

his time in hospital, JM revealed invasive, anx-

ious thoughts since graduating to an alternate 

player from a benched one. The surgeon admit-

ted JM for a right knee open MCL repair with 

internal bracing, ACL and PCL reconstructions, 

and PRP injection. However, the possibility of 

JM’s SRA playing a role in his susceptibility to 

injury during early season could not be ruled 

out. Past research detailing the connections 

between competitive trait or SRA and SIO pro-

vided further reasons for a psychiatric referral. 

The recommendation of a psychiatrist who spe-

cializes in athletic performance anxiety was 

made, in addition to a prescription for 6 to 12 

weeks of sports rehabilitation. 
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Introduction 

Hip fractures have been termed a 

modern epidemic [1]
 
as the second leading 

cause of hospitalization in the growing cohort of 

‘65 years and older’ [2]. In 2000 there were 1.6 

million hip fractures worldwide, with predicted 

increase to 4.5–6.3 million by 2050 [3]. A hip 

fracture can be a fatal turning point. One-year 

mortality rate is reportedly 20–24%. It is shown 

that 40% were unable to walk independently, 

while 60% required assistance with activities of 

daily living [4]. This crisis is stretching 

healthcare costs and rehabilitation services. This 

is evident in Ireland, where from 2000 to 2014, 

there has been a 51% increase in bed days for 

osteoporotic fractures, and hip fractures making 

up 47% of those bed days [5]. 

There is growing understanding of the various 

perioperative factors that predict poorer out-

comes and increased mortality post hip surgery. 

These include age, ASA score [6], time to sur-

gery,[7] comorbidities, pre-fracture mobility[8], 

and cognitive impairment [9]. However, there is 

scope to further scrutinize and delve into peri-

operative variables, in order to guide advances 

in hip fracture management. 

POD is defined as an 'acute brain dysfunction,' 

which shows similar symptoms to dementia, but 

is expected to improve when ‘causative factors’ 

are normalized [10]. It varies in severity and 

duration, and it has been noted specifically that 

symptoms may differ if POD co-exists with de-

mentia [11]. Symptoms are screened for using 

diagnostic tools noting onset, course, inatten-

tion, disorganized thinking and consciousness.  

There seems to be a disproportionate risk post 

hip surgery, with reported incidence up to 

53.3% [12]. It is postulated that this is due to the 

increased age of hip patients and the ‘threshold 

theory of cognitive decline’ which describes the 

elderly as having a diminished brain reserve 

capacity, or on a ‘functional cliff’ for developing 

POD when experiencing a strain such as hip 

surgery [13].  

This review aims to examine the reported effect 

POD can have, mainly on mortality, length of 

stay, and institutionalization – the most popular 

measured outcomes in the literature. 

 

 

Glossary of Abbreviations  

 

Objectives 

This systematic review aims to evalu-

ate recent literature within the following objec-

tives: 

1. Examine the evidence for the effect of 

POD on mortality of hip fracture pa-

tients. 

2. Determine the reported impact of POD 

on other outcomes such as length of 

stay, functionality, readmission. 

 

Methods 

On 20/01/2020, electronic database searches 

were undertaken using the following terms: 

PubMed: All (Title/Abstract) 

I. delirium or POD or cognitive dysfunction 

or cognitive impairment or POCD 

II. postoperative or after surgery or post-op 

or post-surgery or surgical or after hip 

surgery 

III. hip fracture or neck of femur or femoral 

neck or hip fracture or neck of femur 

fracture or femoral neck fracture or NOF 

fracture or proximal femur or fractured 

neck of femur 

Systematic Review 

 

AOR: Adjusted Odds Ratio 

ASA: American Society of Anesthesiol-

ogists  

CAM: Confusion Assessment Method 

CI: Confidence Interval 

DOSS: Delirium Observation Screen-

ing Scale 

DSM-IV: Diagnostic and Statistical 

Manual of Mental Disorders, 4th 

Edition 

FNF: Femoral neck fracture 

HR: Hazard Ratio 

IF: Internal Fixation 

IQR: Interquartile Range 

LOS: Length of Stay 

 

MMSE: Mini Mental State Exam 

NOF: Neck of Femur 

OR: Odds Ratio 

ORIF: Open rotation internal fixation 

P: p-value 

POD: Postoperative Delirium 

THA: Total Hip Arthroplasty 
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IV. outcomes or predictor or impact or mor-

tality or indicator or sequelae or compli-

cations 

 

EBSCO (MEDLINE) 

I. (Abstract) delirium or POD or cognitive 

dysfunction or cognitive impairment or 

POCD 

II. (Abstract) postoperative or after surgery 

or post-op or post-surgery or surgical or 

after hip surgery  

III. (Abstract) hip fracture or neck of femur 

or femoral neck or hip fracture or neck 

of femur fracture or femoral neck frac-

ture or nof fracture or proximal femur or 

fractured neck of femur  

IV. (Title) outcomes or predictor or impact or 

mortality or indicator or sequelae or 

complications  

 

Inclusion Criteria 

• Published 2010-2020 

 

• Evaluates hip fracture patients post-

operatively 

 

• Examines mortality or other out-

comes postoperatively 

 

• Includes POD as a variable 

 

Exclusion Criteria 

• No full text or English available 

 

• Included knee fracture patients 

 

• Focus on analgesia, anesthesia, or 

surgery 

 

• Systematic reviews, meta-analyses, 

case studies 

 

 

Selection Process 

The initial search results and filter applications 

are shown in Figure 1. The remaining papers 

were reviewed by title and/or abstract to select 

the most relevant. Many were excluded by title 

alone due to obvious exclusion criteria breach-

es. The more appropriate articles were reviewed 

by abstract, until twenty full texts were exam-

ined, including five from references. Finally, ten 

articles were selected for systematic review.  

After selection, the details of these papers were 

summarized using a table of results with the 

headings: Author, (Year) Location, Title, Study 

Design, Sample Size, Population, Key Findings, 

Strengths and Limitations. Critical appraisal for 

each article was by the EBL checklist, found in 

the appendix, and subsequent validity score, 

found in Table 1. This is a standardized check-

list that determines study quality and validity 

using specific questions on sampling, data col-

lection, results and design. 

Figure 1  

Selection process  

 

 

Results 

The prevalence of POD across the 

articles ranged from 18%-53%. 

Mortality 

Nine studies dealt with mortality, many giving 

results that backed an increased mortality rate 

with POD. Arshi et al. reported POD patients 

had a significantly higher risk-adjusted 30-day 

mortality (OR 2.22 [1.74-2.84]). [13] De Jong 

et al. stated POD was a significant predictor of 

1-year mortality, remaining after multivariate 

analyses, (OR 1.93, P=0.016). [16] Choi et al 

described that All POD patients had significantly 

lower survival rates at 2-year follow-up than 

control (77.1% vs 87.8%; p<0.001). This study 

also reported that immediate POD had signifi-

cantly lower survival (71.0%) than control 

Systematic Review 



UCCsmj 

 Page 34   

Table 1 

Validation scoring based on EBL Critical Appraisal Checklist 

Four of the studies were found to be invalid (< 75%). 
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(87.8%), while delayed POD survival (83.6%) 

did not differ significantly from control (87.8%), 

p=0.579. [15] Mosk et al. mentioned POD 

patients had a higher incidence of mortality < 6 

months (30.1%, P<0.001) [20]. Malik et al. 

showed that POD gave  OR 2.04 for 30-day 

mortality (p < 0.001) [19]. Belleli et al. revealed 

that POD was independently associated with 6-

month mortality and that each POD day in-

creased hazard of dying by 17% [14]. 

Several articles were unable to find the results 

significant for increased mortality. Gottshalk et 

al. initially reported decreased survival, yet on 

Cox regression this became insignificant; HR 

1.25 (CI [0.92-1.48]) [17]. Krogseth et al. com-

bined institutionalization with mortality for com-

posite risk analysis, which failed to reach statis-

tical significance (AOR: 2.07, CI 0.88-4.89) 

[18]. Tahir et al. claimed 1-year mortality was 

significantly higher with POD (25.7%) compared 

to patients without delirium (15%) p = 0.026. 

Mortality within 30-days followed the same 

trend (10% vs. 6%) however did not reach statis-

tical significance [22]. In Randovic et al. neither 

models of confounding showed 1-month mor-

tality as a statistically significant hazard[21]. 

Medical Complications  

Four studies dealt with medical complications. 

Arshi et al reported POD independent associa-

tions with higher coincidence of postoperative 

pneumonia, UTI, CVA, MI, hospital readmission 

and sepsis within 30 days[13]. Mosk et al. also 

displayed a higher rate of complications 

(48.5%, P<0.001) [20] while Malik et al. report-

ed increased 30-day readmissions with POD 

(OR 1.80; p < 0.001) [19]. In Randovic et al., 

POD was a higher age adjusted risk of re-

intervention plus death (OR 2.56), complica-

tions (OR 2.66) and higher severity complica-

tions (B = 0.83, P = 0.027). With more variate 

adjustments, a higher risk of re-intervention plus 

death (OR 7.16) and a longer LOS (B = 5.08) 

remained [21]. 

Institutionalization 

Five studies investigated discharge location fol-

lowing POD. Arshi et al. mentioned POD was 

associated with greater discharge to (OR 1.65), 

and prolonged stay in, inpatient facilities (OR 

1.79) [13]. In De Jong et al., POD patients with-

out dementia, vs. control (no POD), were signifi-

cantly more often discharged to nursing homes 

(OR 7.06) or semi-independent nursing homes 

(OR 11.4) [16]. Mosk et al reported that POD 

was significantly associated with nursing home 

admission (91.8%, P<0.001) [20]. Malik et al. 

stated POD lead to significantly higher odds of 

non-home discharge (OR 1.79) [19]. Krogseth 

et al. through logistic regression analysis con-

cluded delirium remained a significant predictor 

of institutionalization (AOR: 5.50) [18]. 

Length of Hospital Stay (LOS) 

6 studies examined the effect on LOS. Arshi et 

al. reported increased LOS [13]. However De 

Jong et al. stated greater LOS for the non-

dementia POD group was not significant 

(P=0.128) [16]. Mosk et al described an in-

creased LOS (median 6 days [IQR: 6], 

P=0.002) for POD patients [20]. For Malik et 

al. LOS was also significantly associated with 

POD. Compared with 0-3 day stay POD was 

associated with LOS 4-6 days (OR 1.63; 

p<0.001 and >6 days (OR 3.30; p< 0.001). 

[19] Tahir et al stated that the presence of deliri-

um was associated with significantly increased 

LOS (average 13 days vs. 10 days, p = 0.001). 

[22] Randovic et al. also reported a prolonged 

LOS in POD (B = 5.75, P < 0.001) [21]. 

Discussion 

Mortality 

The results on mortality were far from conclu-

sive, damaged by inconsistencies in follow-up 

periods, sampling size, and analysis. The arti-

cles showed weak statistical evidence for POD 

as a predictor of increased mortality [16], or it 

failed to achieve significance based on Kaplan-

Meier survival analysis [17]. In Randovic et al., 

both extensive risk adjusted models failed to 

show that POD was a statistically significant 

hazard for 1-month mortality [21]. Yet a study 

with fewer confounding variables, Malik et al., 

found an association with 30-day mortality [19]. 

The exclusion of preoperative delirium perhaps 

explains Gottshalk et al. finding that, on Cox 

regression, POD was not significant for mortali-

ty [17]. This patient group has been shown in 

other studies to be at significant risk of POD 

[16, 20, 22]. Some studies perhaps lacked a 

substantial sample size to reach statistical signif-

icance. For example, in Tahir et al. 70 patients 

had POD, and 30-day mortality trends, while 

consistent, were insignificant [22]. Similarly cer-
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tain papers deemed a p-value of <0.05 was 

enough for statistical significance which may 

redefine some results [15, 16]. Furthermore, the 

quality of statistical analysis differed, some lack-

ing confounding [13, 19]. 

 

There is a certain inclination towards an associ-

ation between POD and early mortality, yet this 

review is relatively consistent in showing that 

following adjustment for confounders significant 

associations of POD with mortality were unlikely 

[14]. 

Other Outcomes 

There is more coherence, but perhaps less scru-

tiny, when dealing with other measured out-

comes. POD was shown to have associations 

with complications [20], and hospital readmis-

sions [13,19].  Arshi et al. also showed a great-

er rate of specific complications with POD [13]. 

The two models in Randovic et al. provided 

further backing to this, showing higher risk 

when adjusted for age for both of the afore-

mentioned variables. The presence of  POD was 

also associated with a higher severity complica-

tion score. With adjustment, POD remained a 

high risk for re-intervention plus death and a 

longer LOS [21].  

LOS was conclusively associated with POD [13, 

18, 19, 20, 22] Yet one study which stratified 

for dementia patients – a strongly associated 

risk for POD, had a non-significance to this 

association [16]. Most of these studies recog-

nised the limitation of this for LOS as an out-

come, due to the inability to establish the direc-

tion of the relationship between both variables. 

Similarly, with institutionalisation, there was a 

relatively consistent association with POD across 

studies that measured it. [13, 16, 18, 19, 20,]. 

While many lacked conclusive confounding, 

Krogseth et al. through logistics regression 

analysis showed POD as the initiation of a detri-

mental functional process [18]. POD was also 

shown to have the greatest impact on patients 

who were already impaired. Thus, with all out-

comes it is difficult to definitively establish POD 

as the cause. 

 

 

 

 

Limitations 

Throughout the studies there were certain issues 

with external validity, and other aspects of qual-

ity. Often sample sizes were small, only three 

papers having over 500 participants [13, 19, 

20], with POD patients a smaller subset within 

these samples. Four papers were deemed un-

representative in critical appraisal [15, 16, 17, 

18]. Some acknowledged a reason for exclu-

sion, but there is a benefit instead to stratifying 

these patients when included to get a proper 

picture. 

Most of the studies acknowledged the difficulty 

in concluding that any of the outcomes were a 

direct cause from POD, given an admission that 

healthier patients are less vulnerable to the de-

velopment of delirium and more resistant to its 

adverse outcomes if they become delirious [18]. 

Again assessment of confounding variables is a 

crucial issue here. 

The field of knowledge itself must also be cri-

tiqued. There was a frustrating contrast in re-

sults based on lack of consistency and compa-

rability of study design. A primary example of 

this was the diagnosis of POD. Most used the 

established DSM-IV tools and CAM algorithm 

but within this, there was variety. These assess-

ments were carried out differently, e.g. every 

day [21] or once off [17]. Some also used addi-

tional techniques such as clinical notes review-

ing and DOSS scores [20]. There were more 

disparities including stratifying dementia pa-

tients, delirium subtyping, missing hypoactive 

delirium, exclusion of certain surgical tech-

niques, which all adds to the complexity in-

volved in answering the review question. There 

is the possibility of bias within the papers, par-

ticularly single-centre studies performed by ser-

vice providers e.g. Choi et al [15]. 

Other limits of this review would be time con-

straints while on full time placement, personal 

research and review inexperience, lack of ac-

cess to full texts. As the sole reviewer, author 

bias is a major limitation on my part. 
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Conclusion 

This review cannot draw any distinct conclusions 

from papers reviewed, and is forced instead to 

examine the state of the research field, which is 

seemingly clouded by low-quality outcome 

measurement – particularly of mortality - statisti-

cal variance, and general lack of consistency 

across the field. Thus, future research needs to 

focus on effective external validity of mortality 

claims. [24] Similarly there is a gap in the litera-

ture for measurement of personal impacts on 

patients, such as PTSD and depression. The 

issue of increased age and comorbidities asso-

ciated with POD clouds the interpretations of 

these statistics and only multivariate regression 

models can address these issues.  

Nevertheless, the need for prevention of POD 

was echoed throughout, given relative coher-

ence on the less fatal negative effects, queries 

over increased mortality rate, and a back-

ground of increasing hip fracture prevalence. 

This should force action in the current lack of 

structured follow-up for these patients, [15] due 

to the great burden of POD on healthcare costs, 

patients, and families. 
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Introduction  

The discrete anatomical location of 

the parathyroid glands remains a challenge in 

the treatment of its pathologies. Consisting of 

four small glands located on the posterior as-

pect of the thyroid gland, they function to main-

tain calcium homeostasis through the release of 

Parathyroid Hormone (PTH). The disease aetiol-

ogy of Primary Hyperparathyroidism (PHPT) is 

commonly the result of a benign parathyroid 

adenoma that causes overactivity of the gland 

and subsequent hypercalcemia due to elevated 

PTH [1]. It is the third most common endocrine 

disorder, affecting 0.1-0.4% of the global popu-

lation [2]. 

While thyroid disease is associated with PHPT, it 

is currently unknown whether the concurrent 

presentation of PHPT and Papillary Thyroid 

Cancer (PTC) is coincidental or causal, due to 

their intimate anatomical relationship [3]. Re-

cent studies have determined that the incidence 

of PTC has risen dramatically in the past few 

decades, with the frequency of thyroid proce-

dures and incidental findings of thyroid cancer 

increasing at an average rate of 10% [4-6]. It is 

known that the incidence of thyroid disorders in 

PHPT patients is significantly greater than the 

incidence of PHPT in patients with thyroid disor-

ders, suggesting that the existing association is 

not bidirectional [7]. Additionally, the issue re-

mains of whether PHPT is a risk factor for thy-

roid cancer or if cervical ultrasounds are result-

ing in overdiagnosis.  

Routine screening of the parathyroid glands 

simultaneously incorporates evaluation of the 

thyroid gland. Preoperative diagnostic imaging 

for localizing parathyroid adenomas can also 

detect thyroid nodules [8]. These thyroid lesions 

are referred to as incidentalomas, which are 

asymptomatic yet warrant Fine Needle Aspira-

tion Biopsy (FNAB) to rule out malignancy. Fur-

ther neck exploration through invasive measures 

are associated with risks that outweigh the ben-

efits if performed unnecessarily.  

The existing evidence is inconclusive as to 

whether increased recognition of thyroid inci-

dentalomas will improve health outcomes or 

lead to excessive thyroid interventions. There-

fore, concurrent thyroid pathology and PHPT 

can be problematic for the healthcare provid-

er’s clinical and surgical decision-making re-

garding their patients. 

The purpose of this literature review is to criti-

cally appraise the existing evidence of the rela-

tionship between detection of thyroid nodules 

and incidence of thyroid cancer on the back-

ground of PHPT. More importantly, it will pro-

vide insight on the impact of over-detection with 

diagnostic imaging and predictable risk factors 

on the concomitant pathologies. This is of clini-

cal relevance as the benefits of surgical inter-

vention for thyroid incidentalomas remain con-

troversial. As clinical guidelines for manage-

ment and treatment remain non-existent [7], it is 

imperative to determine the factors contributing 

to the concurrence of thyroid cancer and PHPT, 

in order to mitigate them.  

Aims and Objectives 

The primary objective of this paper is 

to critically analyze and evaluate the existing 

peer reviewed literature that address the follow-

ing topics:  

1) The relationship between PHPT and thy-

roid cancer 

2) The role of ultrasound imaging in detect-

ing sinister thyroid nodules in PHPT pa-

tients  

3) The features of PHPT that predispose the 

risk of developing thyroid cancer  

Methodology  

Database Search  

To obtain the articles for review, an electronic 

database search using PubMed and CINAHL 

Plus through EBSCOhost was conducted on 

January 11th, 2020. The purpose of this was to 

identify articles that were relevant to the topic of 

how PHPT is associated with the development of 

thyroid cancer. Themes incorporated in the pri-

mary search were “primary hyperparathyroid-
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ism” and “thyroid cancer”.  

The following keywords were used on CINAHL 

Plus through EBSCOhost Database:  

1) Primary Hyperparathyroidism  

2) Thyroid Nodules 

3) Thyroid Cancer OR Papillary Thyroid 

Carcinoma  

The following keywords were developed and 

searched for using PubMed Database:  

1) ("hyperparathyroidism, primary"[MeSH 

Terms] OR ("hyperparathyroidism"[All 

Fields] AND "primary"[All Fields]) OR 

"primary hyperparathyroidism"[All Fields] 

OR ("primary"[All Fields] AND 

"hyperparathyroidism"[All Fields]) 

2) ("thyroid neoplasms"[MeSH Terms] OR 

("thyroid"[All Fields] AND "neoplasms"[All 

Fields]) OR "thyroid neoplasms"[All 

Fields] OR ("thyroid"[All Fields] AND 

"cancer"[All Fields]) OR "thyroid can-

cer"[All Fields]) OR ("Crit Arts"[Journal] 

OR "CA Cancer J Clin"[Journal] OR 

"ca"[All Fields])  

3) ("thyroid nodule"[MeSH Terms] OR 

("thyroid"[All Fields] AND "nodule"[All 

Fields]) OR "thyroid nodule"[All Fields] 

OR ("thyroid"[All Fields] AND 

"nodules"[All Fields]) OR "thyroid nod-

ules"[All Fields]) 

Application of Filters  

The filters applied to both databases after the 

initial search are presented below in table 1: 

 

Table 1  

List of filters applied on EBSCOhost and PubMed . 

 

 

Selection Criteria  

Table 2 

Details the inclusion and exclusion criteria applied for the 

selection of the studies included in this review. 

Quality Assessment  

To assess the quality of each study, the EBL Crit-

ical Appraisal Checklist was applied to establish 

validity. The checklist assesses the study popula-

tion, study design, data collection and results of 

each study. A score was calculated for the valid-

ity of individual sections and the overall paper. 

Data Extraction  

To evaluate each study, the following infor-

mation was extracted:  

I. First author, publication year  

II. Title of study  

III. Location of study  

IV. Study objectives  

V. Study design  

VI. Sample size  

VII. Methodology  

VIII. Selection criteria  

IX. Key findings  

X. Strengths and limitations 

 

 

Table 3 

Reasons for Article Exclusion after Full-Text Review  
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Data Selection Process 

On EBSCOhost, the initial search generated 

1133 results, and was reduced to 519 after the 

application of filters from Table 1. On PubMed, 

the initial search produced 654 results, which 

was reduced to 110 upon application of the 

same filters. After collating all the results and 

removal of duplicates, 627 articles re-

mained.  Of the 627 abstracts screened, 596 

articles did not fulfill the inclusion criteria. The 

remaining 33 full-text articles were then ana-

lyzed in more detail, with the application of the 

inclusion and exclusion criteria, and 10 articles 

were selected to be assessed in this literature 

review. Figure 1 depicts the study selection pro-

cess. 

Results 

Association between PHPT and PTC 

Nine studies assessed the relationship between 

PHPT and PTC to determine that there is an 

increased incidence of thyroid malignancy on 

the background of the parathyroid disorder 

[7,9,11-17]. The incidence of the concurrent 

pathologies ranged from 2.9% in the Yazici et 

al study [7], to 32.9% in the Scerrino et al study 

[14]. Thyroid nodules that were identified upon 

imaging of the parathyroid gland were the pri-

mary indicator of thyroid gland dysfunction. 

Furthermore, Preda et al determined that the 

incidence of PTC is similar among PHPT and 

SHPT cohorts [13]. 

Risk factors of PTC in PHPT patients 

Four studies established risk factors for develop-

ing PTC on the background of PHPT [11,13,16-

17]. Age, gender and elevated PTH levels were 

determined to be risk factors (p<0.05), such 

that females over the age of 50 were dominant 

in the PHPT and PTC cohort (11,13,16). In con-

trast, Yazici et al did not find a meaningful cor-

relation between PTC and age [7]. 

 

The role of ultrasound in PTC diagnosis  

Six studies concluded that cervical ultrasound 

was the optimal method of recognition and 

preoperative localization of suspicious thyroid 

and parathyroid lesions [7,9-10,12,14-15]. Two 

studies determined that nuclear imaging with 

Tc99m sestamibi scintigraphy and ultrasound 

should be used as complementary diagnostic 

tools in detecting PTC [12,14]. Adler et al found 

that routine ultrasound in PHPT patients is bene-

ficial in discovering occult thyroid pathology 

and determining appropriate interventions [9]. 

Upon completion of a comprehensive literature 

search of the EBSCOhost (CINAHL Plus) and 

PubMed databases, 10 articles were chosen to 

be analyzed. These articles were peer-reviewed, 

published in English within the past 10 years, 

had full-text available, involved human partici-

Table 4 

Validity scores determined by the Evidence Based Librarianship 

(EBL) Checklist for the critical appraisal of peer-reviewed scientific 

articles   

Figure 1 

Methodology of literature search using the Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses (PRISMA) 
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pants and investigated the relationship between 

PHPT and thyroid cancer. A total of 2 prospec-

tive cohort studies and 8 retrospective cohort 

studies were included. The validity scores of 

each paper are elucidated in Table 4 and the 

key findings from each paper is summarized in 

Table 5. Additionally, three main themes 

emerged from the qualitative synthesis of the 

chosen articles. 

The quality of each study was objectively as-

sessed with the EBL Critical Appraisal tool. The 

validity of each section, in addition to the over-

all validity was calculated based on a predeter-

mined formula and deemed acceptable within 

each study.  

Discussion 

Following a thorough analysis of 10 

peer-reviewed articles that were published with-

in the past 10 years, it is evident that PHPT is 

associated with concomitant thyroid malignan-

cy. The purpose of this literature review was to 

investigate the relationship between the two 

diseases, identify the risk factors and explore the 

influence of diagnostic imaging on the inci-

dence of thyroid cancer with a background of 

PHPT.  

Findings  

Nine studies identified thyroid cancer among 

PHPT patients on the presence of thyroid nod-

ules. In all cases, these nodules were incidental 

findings that were recognized while investigators 

were examining parathyroid adenomas. The 

wide range of incidence can be explained by 

differences in the size of the cohorts and geo-

graphical, environmental and cultural factors in 

each study. Furthermore, the existing spatial 

relationship regarding the anatomical location 

of parathyroid and thyroid lesions warrants 

further investigation as to whether a temporal 

relationship exists.  

From the retrospective chart reviews, 4 studies 

identified that sex, age, hormone levels and size 

of thyroid nodules are risk factors for the devel-

opment of PTC in PHPT patients. Specifically, 

Vargas-Ortega et al observed an increase in the 

incidence of thyroid cancer among females 

older than 50 years with elevated PTH levels 

[16]. A stepwise multivariate logistic regression 

analysis was conducted to validate this correla-

tion between clinical and biochemical charac-

teristics and thyroid cancer. Conversely, the 

Yazici et al study did not support these findings 

[7]. Therefore, there is the possibility of selection 

bias regarding the medical records that were 

chosen for review.  

All studies involved the use of cervical U/S in 

various capacities. However, 6 studies investi-

gated its role as the primary tool for screening 

and diagnostic purposes. Adler et al [9], found 

that the high-resolution ultrasound imaging has 

greater specificity than sensitivity for detecting 

parathyroid adenomas. This conclusion was 

further supported by the Barbaros et al [10], 

study, which discovered that false positive re-

sults increase with larger thyroid nodules that 

are posteriorly located. However, the limitation 

of using ultrasound imaging is that it cannot 

detect nodules less than 1 cm. Despite requiring 

a FNAB to confirm the presence of thyroid ma-

lignancy with histopathology, Shen et al [15] 

discovered that lesions identified on imaging 

positively correlate with sinister findings. This 

advantage of early detection is not without the 

disadvantage of over-diagnosis. It is established 

in literature that routine U/S for PHPT patients 

can mitigate unnecessary thyroid interventions 

(9). In contrast, the concurrent detection of pa-

pillary microcarcinoma, a small sized and non-

invasive type of PTC, has led to an increase in 

thyroidectomies [7]. This is controversial be-

cause there were no accompanying clinical 

symptoms to warrant gland excision and the 

risks of the procedure outweigh no intervention. 

Although it may be efficient and accurate, the 

information obtained from ultrasound imaging 

should always be considered in the context of 

the complete clinical picture.  

Quality and Validity  

The EBL Critical Appraisal Checklist was used to 

determine that the studies included in this litera-

ture review are of good to high quality, as the 

overall validity scores ranged between 76% to 
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95%. Among individual categories, population 

validity varied considerably. This is due to the 

relatively small sample size in most of the retro-

spective cohort studies. Consequently, the valid-

ity of the results was affected, and the statistical 

power was reduced.  

Strengths and Limitations  

A major strength of this literature review is that 

it provides a wholistic summary of the topic of 

study. Firstly, the 10 selected articles were cho-

sen from 2 different online sources, which re-

duced database bias and allowed for a broader 

scope of scientific publications to be incorpo-

rated. Secondly, the studies were conducted in 

various geographical medical centers and simi-

lar trends between PHPT and thyroid cancer 

were identified, thereby minimizing location 

bias. Thirdly, most of the studies highlighted the 

involvement of an individual or small team of 

medical technicians and pathologists to obtain 

diagnostic data from the patients. This mini-

mized user bias and strengthened the validity of 

the results. Finally, the credibility of the findings 

in each study were further supported by the use 

of appropriate statistical tests. Specifically, all 

studies assessing categorical variables used 

Fischer’s chi-square test with a p-value of less 

than 0.05 to establish statistical significance.  

Equally important in this review are the limita-

tions presented in the studies. Given the nature 

of the research question, the predominant im-

plementation of the retrospective cohort study 

design posed certain restrictions. Although it is 

ethical and feasible, these observational studies 

can only determine correlations, rather than 

causal links between variables. Furthermore, 

extracting patient data from their medical rec-

ords are prone to information bias and confir-

mation bias. Researchers cannot control for 

confounding variables and differences in the 

methods by which patients underwent clinical 

examinations or thyroid surgery. Notably, most 

studies were limited to a small sample size of 

PHPT patients. This is disadvantageous because 

it minimizes the reliability and external validity 

of the clinical outcomes. Thus, these factors 

must be considered when identifying trends in 

chart reviews, in order to obtain objective con-

clusions.  

Future Research  

Although the existing research concludes that an 

association between both diseases exist, it fails 

to explore the mechanisms by which PHPT and 

thyroid cancer are related. This provides an 

avenue for future research regarding the patho-

genesis or genetic factors that may be implicat-

ed. This would be beneficial in determining 

whether the concurrent pathologies are inci-

dental or predictable. Thus, the existing hypoth-

esis generating retrospective study designs need 

to be supported with evidence from prospective 

clinical studies. 

Conclusion 

The existing evidence suggests that individuals 

with a background of PHPT are at an increased 

risk of thyroid cancer. This literature review not 

only focuses on this relationship, but also ana-

lyzes the use of ultrasonography in diagnosis 

and potential risk factors. The clinical im-

portance of these findings is that it will aid in 

predicting the occurrence of thyroid cancer in 

PHPT patients, thereby enabling future physi-

cians to prevent its occurrence rather than cure 

it. Therefore, the impact of detecting incidental 

thyroid lesions prior to any clinical manifesta-

tions must be further investigated to determine 

the best course of action that beneficiates pa-

tient outcomes. 
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Introduction  

Diabetes is one of the most renowned 

illnesses. This chronic illness is characterized 

with  hyperglycemia precipitating a variety of clini-

cal issues. Both T1DM and T2DM contribute 

to  major cardiovascular implications that is the 

world leading cause of death.  

The WHO estimated 422 million people with dia-

betes in 2015 [2]. In particular, Ireland  estimated 

to have 225,840 people living with diabetes. In-

ternational Diabetes Federation  Diabetes Atlas 

further estimated that there are 207,490 people 

with diabetes in Ireland in the 20- 79 age group 

and could exceed up to 278,850 peopleby 2030 

[1]. Management for this critically  chronic condi-

tion is essential in healthcare and improvement in 

health awareness about diabetes  and disease 

management should be tailored through continu-

ous efforts via patient education [3].  

Given that patients provide the majority of their 

own diabetes care, patients’ self- manage-

ment  training has progressively become recog-

nized as an important strategy to improve quality 

of care  [4]. It has been shown that structured 

patient education programs reduce the risk of 

diabetes related complications four-fold [5]. Yet, 

participation in these self-management programs 

are  low [4]. Interventions like structured patient 

education programs rely heavily upon pa-

tient  motivation. The efficacy of these interven-

tions depends on personal motivation of pa-

tients,  which further speaks to the impact of self-

management [4]. This gap has the potential to 

be  bridged through the use of online resources 

on diabetes.  

Online forums and programs have shown to be 

effective for a number of chronic conditions 

[6].  Even though there is a proportionate relation-

ship between the use of online content and chron-

ic  conditions, information on the effectiveness of 

the online information specifically in the field of   

management in diabetes is less understood. This 

literature review aims to tackle this by as-

sessing  the current literature on the efficacy of 

online content provided for the management of 

diabetes.  It is hoped that this literature will help 

identify the gaps in the current online resources 

and may  highlight the need for assistance in the 

area in the future.  

Objectives  

The objectives of this review are to 

analyze the published literature on the type of 

online content  available for the management of 

diabetes to establish:  

1) The effectiveness of the online manage-

ment tools  

2) The quality of online information on diabe-

tes  

3) The method in obtaining online infor-

mation  

Methods  

An electronic search was carried out on 

two databases to identify the studies available 

in  answering the research objectives of this re-

view. 

Search Strategy 

The databases used were PubMed and Cochrane 

Library.  

The search terms used for these databases were:  

“Diabetes Online Knowledge Quality”  

1) (("diabetes mellitus"[MeSH Terms] OR 

("diabetes"[All Fields] AND 

"mellitus"[All  Fields]) OR "diabetes melli-

tus"[All Fields] OR "diabetes"[All Fields] OR 

"diabetes  insipidus"[MeSH Terms] OR 

("diabetes"[All Fields]  

AND   

2) "insipidus"[All Fields]) OR "diabetes insipi-

dus"[All Fields])  

AND   

3) online[All Fields]   

AND   

4) ("knowledge"[MeSH Terms] OR 

"knowledge"[All Fields]))   

AND   

5) (“quality”[MeSH Terms] OR “quality”[All 

Fields])  
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PubMed Database:  

1) The initial search prior to any filters 

brought 272 search results.  

2) The following filters were added to reduce 

this field of results to a more specific 

set:  publications within the past 5 years 

resulted in 168 results.   

3) Additional limitations of free full text avail-

ability yielded 80 search results. 

4) A filter of species of humans yielded 48 

results respectively.  

5) The remaining articles were reviewed man-

ually by reading the titles and abstracts 

and a  further 38 were found to be irrele-

vant and subsequently removed. This led 

to a final 10  relevant articles.  

An additional search was undertaken using 

Cochrane Library. The search was as follows: 

“quality online information on diabetes”  

1) Initially, this produced 96 results and were 

thoroughly reviewed on the basis of 

the  abstract and methodological ap-

proach.  

2) This concluded with a final outcome of 3 

studies.   

3) Two of the data sets were unavailable for 

free full text access because of the require-

ment of an accessible login account, 

which produced one review.  

Filters:  

• Article Type – Research Articles  

• Years Published – Published between 2013

-2018  

• Text Availability – Open Access  

Inclusion Criteria:  

• English Language  

• Adults age greater than or equal to 18  

• Patients knowledge or education on diabe-

tes assessed in study  

Exclusion Criteria:  

• Studies unavailable in English  

• Studies that did not involve human partici-

pants  

• Irrelevant or dissimilar methodological 

approach 

Results  

Analysis of the validity of the study 

design found 10 of 11 studies obtained overall 

validity  (validity score > 75%) [5-12, 14-15]. 

Only 4 of the 11 studies obtain validity in all sub-

sections  [5, 7, 10,16] with the remaining 7 stud-

ies having at least 1 subsection that did not 

achieve  validity. This lack of validity was primarily 

due to restrictions posed by sample population 

and  results achieved, which consistently intro-

duced a lack of sample size or inappropriate sub-

set  analysis as a major, rather than minor, focus 

within the articles. The study instruments, 

which  consisted of questionnaires, are often not 

validated and not included in the publica-

tion.  Additionally, consent and ethical approval 

was often not mentioned in the publication.  

Abbreviations Used in Table:  

• DM: Diabetes Mellitus  

• N: Sample Size  

• T2DM: Type 2 Diabetes Mellitus  

• RCT: Randomised Control Trial  

• GDM: Gestational Diabetes Mellitus  

• CMHDs: Common Mental Health Disor-

ders  

• PA: Patient Activation  

• INT: Intervention  

• UC: Usual Care  

• DOC: Diabetes Online Community 
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Discussion  

This review aimed to assess the efficacy 

of online sources and the manner in which search-

es  were conducted. There were seven studies that 

attempted to evaluate the effectiveness of 

online  information in diabetes self-management 

[6, 8, 9, 10, 11,15,16]. The other four studies 

assessed  the behavior online information was 

obtained [7, 12, 13, 14]. From the studies, seven 

used a  qualitative study design [7, 8, 11, 12, 13, 

14, 15,], three with a randomized control trial [6, 

10,  16], and one that used a web-based inter-

vention [8].  

Effectiveness of Online Tools in Management of 

Diabetes  

From the results obtained above, the overall con-

sensus indicated that web- based online 

tools  proved to be a suitable way in promoting 

self-management of diabetes; however, online 

content  provided very seldom accurate or readily 

accessible knowledge on the type of infor-

mation  provided. Studies by Sayakhot et al [8], 

Sadler et al [9], and Reininger et al [10] examined 

the  knowledge gained from the use of online 

management tools. These studies indicated that 

the  management of diabetes through an online 

platform is a good way in aiding self-management 

of  diabetes. For example, Sayakhot designed an 

intervention using a web-based educational  pro-

gram for women with Gestational Diabetes Melli-

tus (GDM). The study found that the online  pro-

gram increased women’s knowledge about man-

aging their GDM. Though there was not a  huge 

statistical gap of improvement between the inter-

vention and comparison group  predominantly 

due to both groups receiving an educational class 

beforehand, the online component provided a 

convenient way in self-learning of GDM for the 

intervention group and  that access to the web-

based education program at home proved as a 

useful source of reference  for women with GDM 

[8]. Sadler et al. further validates this point after 

the study conducted that  “patient referral to 

online tools is considered to be one key compo-

nent of initial and ongoing  diabetes self-

management education and support and is rec-

ommended as a way to enhance and  extend the 

reach of in-person diabetes education” [9]. 

Though the study from Reininger et al also  agrees 

with this consensus, this particular research was 

based on a multi-ethnic approach and  further 

found that diabetes-related information was less 

commonly sought online even amongst  those at 

risk [10].  

On the contrary, studies reported by Kingshuk [5] 

and Tang [15] did not have the same  consensus. 

Their results founded only minimal evidence of 

improvement in diabetes  management from the 

online systems. The RCT systematic review con-

ducted by Kingshuk found  that computer-based 

diabetes self-management interventions had lim-

ited evidence supporting  their use and was poorly 

understood. This review also supported the sug-

gestion that mobile  phone-delivered interventions 

may be more effective than interventions delivered 

over the  Internet. Within Tang’s study, there was a 

statistical significance through online management 

of  blood glucose between the interventional and 

usual care group. However, this statistically  signif-

icant change had a rapid reduction in population 

mean Hemoglobin A1C at 6 and 12  months after 

randomization and was no longer statistically sig-

nificant at 12 months. This study  validates the 

assertion that diabetes self-management interven-

tions often show evidence of short term benefits 

that may fade over time [5]. An assertion that 

should be looked closely into from  the quality 

aspect in management of diabetes.  

 

 

Figure 1: Study Selection Criteria  
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Quality of Online Information Provided in the 

Management of Diabetes  

Though web-based tools may provide a useful 

way for the self-management of diabetes, 

the  accessibility and quality of online information 

has been questioned. Research conducted 

by  Crangle et al and Yu et al provide some indi-

cation to this. Crangle et al reported that the 10 

open ended questions selected as a representative 

of patients’ concerns about diabetes submitted 

to  top-ranked websites across three countries 

failed to provide answers in their 2014 assess-

ment.  This was conducted again in a 2016 as-

sessment and found only one answer of value for 

only 1  out of the 10 questions. The results 

showed that trusted and vetted online websites 

delivered  general or out-of- context information 

online [7]. Over the course of two time periods 

in  assessing online content, these results demon-

strated the lack of quality online infor-

mation  available in answering specific patients 

questions about their diabetes. Yu et al. further 

signified  this point from the web-based self- man-

agement site. Their results showed that partici-

pants not  only wanted access to accurate 

knowledge about their condition but also easy-to-

find answers  about their diabetes care [14]. Both 

of these studies demonstrate the need of a readily 

accessible  and quality online website in order to 

answer and promote self-management of diabe-

tes.  

Methods in Obtaining Online Information about 

Diabetes  

Additional to evaluating the effectiveness and 

quality of online management of diabetes, 

this  review aimed to seek the manner that online 

diabetes information was obtained. Only 

four  studies detailed in this review provided de-

scriptive in-depth analysis. The results from Fergie 

et  al. provided an interesting correlation between 

young adults varying 18-30 years [13]. This 

study showed that the young adult population 

sought online health information varying from 

search  engines to social media sites. This report 

provides the basis that social media was the pri-

mary  tool in achieving the immediate distinctive 

goals for young adults. This research noted that 

since  the widespread adoption of social media, 

user-generated health-related content has prolifer-

ated,  particularly around long-term health issues 

such as diabetes [13]. A report from Magnezi 

further  concluded that participation in an online 

health-related social network enhanced patients' 

self efficacy and empowerment, as they are given 

knowledge and tools to manage their chron-

ic  health condition more effectively [11]. On the 

other hand, Litchman results indicated that 

adults  aged 53-71 in America accessed online 

information in another type of manner [12]. The 

diabetes  online community was the main tool 

used by this elderly age group in attaining infor-

mation. The  diabetes online community was a 

way to discuss owns self-information online in 

order to  increase knowledge with others for dia-

betes self-management. It was reported by Balkhi 

[6] that  these types of forums had a high level of 

trust, social support, and knowledge gained. It 

was  interesting to notice that younger adults were 

more inclined in using up-to-date software for self 

management compared to the older age group. 

Though there has been a proliferation of health 

related social media content, the quality of the 

information can be arguably lower compared 

with  the diabetes online community.  

Limitations & Future Research  

There are variable limitations from the 

outcome of this paper. Pertaining to the articles, 

biases  were screened for via peer-reviewed as-

sessment of each study that met the inclusion crite-

ria.  Some of the studies suffered from a poor 

study population validity which was associated 

with  response and non-response bias. Majority of 

the studies use web-based questionnaires or  in-

terventions as the primary means of data collec-

tion. It is unclear if the findings from the studies 

are truly representative of the population. The 

process of data collection may have also intro-

duced bias since none of the measurement tools 

have been validated and the surveys used are 

often not  published with the study. Lastly, because 

only one researcher was responsible for the evalu-

ation  of the papers, error in interpretation hence 

measurement bias cannot be fully eliminated.  
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Future research on the quality and quantity of 

online content for diabetes is required to pro-

vide  effective information in order to aid self-

management. Computer-based self-management 

interventions have the potential to provide a cost-

effective option in reducing the burdens 

placed  on patients and healthcare systems by this 

long-term condition.  

Conclusion  

Recent research regarding the self-

management of diabetes through online platforms 

indicates  that the topic is becoming increasingly 

characterized; however, when critically appraised, 

the  quality of evidence was of insufficient means 

to draw a qualitative basis. In terms of the method 

of obtaining online information, the younger age 

population was less likely to access online  sup-

port groups, compared to the elderly. The younger 

population were therefore the least  effective in 

means of self-managing diabetes, compared to 

the elderly being more effective with  their online 

community support groups. This review further 

dictated that web- based online tools proved to be 

a suitable way in promoting self-management of 

diabetes; however, online content  provided very 

seldom accurate or readily accessible knowledge. 

More research should be  conducted in order to 

provide an effective way in delivering readily ac-

cessible and quality- type  of online information in 

the promotion of self-management of diabetes. 
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Introduction 

The term novel psychoactive sub-

stance (NPS) encompasses those psychoactive 

substances not prohibited under the UN Con-

vention on Narcotic Drugs, which are often de-

signed to mimic the effects of illicit drugs[1]. To 

circumvent legal restrictions, they are often mis-

labeled as ‘research chemicals’, ‘bath salts’, or 

‘not fit for human consumption’[2]. NPS are 

emerging and being reformulated at increas-

ingly rapid rates, creating unpredictability in 

drug markets and ineffective drug policies[1]. By 

2016, the EU Early Warning System on New 

Psychoactive Substances was monitoring over 

560 substances, with 70% emerging in the pre-

ceding five years[3]. The most commonly re-

ported NPS are the synthetic cannabinoids 

(39.3%), synthetic cathinones (16.6%), and phe-

nylethylamines (14.1%)[2].  

The emergence of NPS in Ireland was noted in 

2005 with the rise of ‘legal highs’ sold in head-

shops, which at the time complied with Irish law

[4]. With their products rapidly gaining popular-

ity, it was estimated that by 2010 the number of 

headshops had risen to one per 45,000 people. 

In response, the Irish government implemented 

two legislative controls in 2010 by i) amending 

the Misuse of Drugs Act to cover over 100 NPS, 

and ii) introducing the Criminal (Psychoactive 

Substances) Act[5]. While the regulations suc-

ceeded in curtailing the headshop supply route, 

availability through street and online markets 

has contributed to continued use of NPS among 

many users[4]. ‘Darknet’ cryptomarkets, en-

crypted networks isolated from the visible Inter-

net, have particularly changed the model of 

illegal drug importation and distribution by uti-

lizing anonymized transactions and delivery via 

legitimate couriers[6]. Research indicates a sig-

nificant increase in online drug transactions in 

recent years, accounting for two-thirds of all 

darknet market activity[7]. 

In the “Youth Attitude on Drugs” report, Ireland 

was found to have the highest self-reported NPS 

use at 16% lifetime prevalence, whereas the 

majority of EU countries reported levels at or 

below 5%[8]. The national drug-induced mor-

tality rate in adults was found to be 71 deaths 

per million in 2014, greater than three times 

the European average[9]. Current literature 

highlighting the specific contribution of NPS to 

drug fatalities, however, is limited mainly to 

case reports[10]. Despite anecdotal accounts, 

the published data on the effects and toxicity of 

NPS are scarce due the recent emergence of the 

phenomenon and the speed at which new com-

pounds are formulated[11]. Expert concerns 

center on short term impacts such as paranoia 

and heightened aggression, injection-related 

bacterial infections, and particularly the deterio-

ration of mental health in the form of suicidal 

ideation and acute psychosis[4]. In light of these 

findings, one of the key recommendations of 

the National Advisory Committee on Drugs is 

further research into the shifting patterns of 

drug consumption, with particular focus on the 

surveillance of local trends, the monitoring of 

online NPS sourcing, and the evaluation of 

harm reduction strategies[10-11]. These steps 

would contribute to a pragmatic public health 

approach, critical for the identification of 

emerging risks and development of appropriate 

evidence-based responses. 

Methods 

Electronic database searches were 

performed, using Medline (EBSCO) and Pub-

Med, to identify published studies which address 

the objectives of the systematic review. The fol-

lowing search strategy was employed: 

(“Novel psychoactive substance” OR “new psy-

choactive substance” OR “legal high” OR 

“synthetic cathinone” OR “synthetic canna-

binoid” OR “bath salts”) 

AND 

((“Toxic*” OR “risk” OR “abuse” OR “fatal*” OR 

effect) OR (prevalence OR use) OR (legislat*)). 

The keywords for NPS terminology were formu-

lated based on reference to Hohmann et al.[2], 

given the lack of consistency in the terms used 

by researchers, lawmakers, and drug users. 
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When evaluating studies regarding the trends in 

NPS prevalence and response to legislation, this 

review aimed to retrieve research in the context 

of the Irish population as these parameters are 

highly influenced by local settings, NPS access, 

and demographic variables[1]. Given the lim-

ited nature of research overall in this field[10], 

this priority may not be achieved and literature 

involving international settings with strong re-

search methodology will be selected in these 

cases. Indeed, the terms “Irish” or “Ireland” 

were not included in the search strategy as this 

severely limited the results retrieved when initial-

ly attempted. The preference of Irish settings for 

studies pertaining to the adverse effects of NPS 

will not be applied as rigorously given that ad-

verse drug reactions are less prone to these 

national influences[12]. Additionally, literature 

studying larger NPS drug categories will be 

preferentially selected over studies involving 

specific single drugs. 

This review will seek to select studies with strong 

research methodologies to provide a more solid 

foundation on which to appraise the current 

state of knowledge. Unfortunately, it has been 

reported that information on NPS primarily orig-

inates from case reports and case series[13], 

but these will not be selected where more suita-

ble research is retrieved. Based on the rapid 

rate of reformulation of NPS, recent literature is 

preferable but a timeframe of 2010-2019 will 

be employed in the search strategy since 2010 

represents the introduction of Irish NPS legisla-

tion, and studies shortly following this timeframe 

may be important for analyzing the impact of 

regulation on NPS consumption. Based upon 

the criteria outlined, inclusion and exclusion 

criteria for screening articles were defined.  

Application of these inclusion and exclusion 

criteria to the initial results obtained in PubMed 

and Medline (EBSCO) resulted in 361 studies 

screened through title or abstract, followed by 

35 full text articles reviewed for eligibility, after 

which 10 articles were included in the systemat-

ic review (Figure 1).  

 

Results 

Toxicity Associated with NPS Consumption 

The clinical experience and demographic char-

acteristics associated with NPS toxicity were ana-

lyzed in three multicenter surveys[14-16] and an 

epidemiological case-control study[17] (Table 

2). While a population survey within Ireland was 

not obtained, the demographic profile of users 

reporting acute toxicity was highly concordant 

among the surveys despite large geographic 

and societal variation (Netherlands[14], Japan

[15], and US[16]). The majority of NPS abusers 

across studies were male (>75%) and less than 

30 years old. Clinical symptoms reported on 

admission were predominantly neurological 

and psychological, with high levels of agitation, 

hallucination, confusion, and nausea[14-16]. 

Cardiovascular symptoms often presented dur-

ing acute toxicities, with tachycardia and hyper-

tension consistently identified across the studies 

and reflective of published literature in other 

jurisdictions[18]. Mechanisms of action for most 

NPS remain uncertain, however the sympatho-

mimetic syndrome has been proposed for many 

NPS categories, particularly synthetic cathinones

[16]. Inhibition of membrane catecholamine 

transporters is suspected to result in reuptake 

inhibition, and initial animal studies concur[19]. 

Further complications to acute toxicities oc-

curred in the form of major organ complica-

tions (i.e. liver injury, rhabdomyolysis) and 

harmful behaviours (i.e. suicide attempts, traffic 

accidents)[15-16]. Importantly, the severity of 

adverse effects and harmful behaviours was 

noted to increase with time and prolonged con-

sumption[15].  

The epidemiological study focused on one par-

ticular health risk, HIV infection, however was 

included as it represented a vulnerable popula-

tion specific to Ireland[17]. Prompted by an 
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Figure 1 

Study Identification and Selection. 

outbreak identified by the Department of Public 

Health, the study provided the first evidence of 

an association between HIV in the homeless 

and injection of a synthetic cathinone, ‘snow 

blow’. Higher risk scores were associated with 

females, chaotic drug users, daily injectors, and 

multiple NPS consumption[17]. 

Trends in NPS Prevalence and Fatal Cases 

Observed patterns in NPS consumption were 

assessed through cross-sectional database 

analyses[20-21] and retrospective forensic case-

work studies[22-23] (Table 2). Reporting from 

16 European monitoring centres, including two 

Irish districts, demonstrated low overall preva-

lence of NPS in drug-related emergency presen-

tations, between 0-2.8% monthly, with higher 

frequencies for traditional recreational drugs or 

misused prescription medicines[21]. The most 

frequently reported NPS in European users were 

synthetic cathinones, particularly mephedrone 

and methedrone. The Australian database, in 

contrast, found a shift in most reported drug 

from mephedrone in 2010 to 2C-x phenylethyl-

amines in 2013, demonstrating volatility of drug 

markets and the influence of local factors on 

drug consumption[20]. NPS users were more 

likely to source drugs through online markets, 

which has been corroborated elsewhere and 

believed to reflect preferences for avoiding 

threats of violence[24]. NPS users were further 

associated with younger age of first drug use, 

higher consumption frequency, and perceptions 

of traditional street drugs as lower quality[20]. 

These individual characteristics may be key fac-

tors in users’ decisions to continue or increase 

NPS consumption.  

Regarding fatal NPS cases, the leading cause of 

death reported in forensic casework studies was 

acute drug toxicity, particularly with synthetic 

cathinones[22-23]. Knowledge regarding the 

pathophysiology of these adverse events, how-

ever, is severely constrained. Pathological find-

ings commonly reported were cardiac ischae-

mia and cerebral hypoxia[21,23], which may be 

explained by chronic vasoconstriction elicited by 

NPS, leading to artery stenosis[25]. Traumatic 

injuries are also important contributors to NPS 

fatalities, with relative high prevalence of fatal 

hangings, mechanical suicide (i.e. asphyxia, 

falls), and homicide[22]. Post-mortem drug 

Systematic Review 



UCCsmj 

 Page 60   

concentrations varied widely, prohibiting the 

establishment of ‘fatal ranges’ for commonly 

encountered NPS.  

Efficacy of Legislation in NPS Regulation 

The changes to NPS use and accessibility fol-

lowing Irish legislation in 2010 were assessed 

through a cross-sectional[26] and qualitative 

study[27] (Table 2). While significant changes to 

lifetime prevalence were not detected post-

legislation, this period demonstrated lower rates 

of recent NPS use and decreased problematic 

practices[26]. Such reductions are consistent 

with short-term results following similar bans in 

other countries[28-29]. While use of all NPS 

categories remains higher than desired by legis-

lators and health advocates, the research has 

found that post-ban polydrug use fell among 

NPS users and there was no large displacement 

towards established illegal drugs as some ex-

pected[26].  

In parallel, the qualitative study revealed that 

mephedrone users in the post-legislative 

timeframe noticed shifts in their ‘high’ experi-

ences[27]. ‘New’ negative effects with continued 

mephedrone use were noticed, commonly de-

scribed as more serious mood changes, depres-

sion, or anger. During interviews, participants 

did not link the legislative controls and media 

reporting to their decreased NPS use, yet their 

attitudes toward the safety and perceived health 

risks of these substances became more critical. 

These changes were often attributed to negative 

personal or peer experiences[27], however the 

influence of these public health initiatives should 

be critically assessed. Concerns also grew 

among users about potential contaminants and 

mixed agents following legislation, given the 

need to utilize street markets. Corresponding 

with these user considerations, other small-scale 

post-legislative studies in Ireland report reduc-

tions in various NPS detection rates[30-31]. 

Despite the limited scope of the qualitative 

study, it provides insight into the perceptions of 

NPS users following changes to drug accessibil-

ity, important for the development of future leg-

islative proposals. 

 

Discussion 

The analysis of ten original research 

articles has provided insight into the current 

state of the literature regarding novel psychoac-

tive substances. Despite variability in the geo-

graphic context of the studies, the clinical expe-

riences of NPS abusers were consistent with 

predominant neurological or psychological 

symptoms, coupled with cardiovascular effects 

of tachycardia and hypertension[14-16]. The 

mechanism remains unclear for most drugs, but 

the studies and further literature support the 

sympathomimetic syndrome[2,19]. This 

knowledge is important in application to emer-

gency physicians, where recognition of the syn-

drome despite negative drug screens can help 

with faster delivery of appropriate care. Similar-

ly, associations of toxicity with major organ 

complication and harmful self-behaviours[15-

16] should be considered when evaluating pa-

tient risk and therapies. Population surveys are 

common in this research area, most likely due 

to feasibility, however their application is ac-

companied by certain limitations. Marginalized 

populations, such as the homeless, prisoners, or 

youth, are often underrepresented in such sur-

veys[1]. The health risks to which NPS users are 

exposed will remain a difficult topic of research 

given the inherent subjectivity of drug effects, 

the lack of information about NPS interactions 

with other illicit substances, the lack of certainty 

in contents of drugs consumed, and rapid alter-

ing of NPS molecular structures to bypass regu-

lation constantly setting researchers behind[13]. 

Research in a European context has revealed 

low overall prevalence of NPS in emergency 

presentations, averaging 1%[21]. The most fre-

quently reported were the synthetic cathinones, 

however volatility of these preferences in time 

and space was noted[20]. The associations of 

NPS users with younger age of first drug use, 

greater frequency of consumption, and prefer-

ence for online markets[20,24] are important 

considerations when tailoring prevention and 

rehabilitation programs. Frequent involvement 

of synthetic cathinones in fatal cases reveals the 

necessity to keep toxicological screens updated 
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for these compounds to facilitate accurate 

pathological determinations. There is also need 

for pathologists to be aware of the common 

findings of ischaemia and cerebral hypoxia

[21,23] when assessing suspected cases. 

A major source of information on NPS preva-

lence is found in non-scientific publications such 

as governmental or agency reports[32-34], 

which were not included per systematic review 

methodology. These publications provide popu-

lation-wide data at regular intervals, important 

for tracking the implementation of national 

health strategies, but in turn avoid important 

peer-review processes. Certain researchers by-

pass these processes due to the lengthy pro-

cessing times, preferring to quickly disseminate 

to the general public. Scientific publications of 

survey studies can often suffer from small sam-

ple sizes, self-reporting errors, and memory 

biases[14]. Whether assessing normal use or 

fatal events, it is recommended that information 

on NPS be triangulated from all relevant 

sources[7], which may include emergency de-

partments, forensic institutions, and poison con-

trol centres[14]. In forensic cases, the influence 

of post-mortem redistribution is particularly 

important when determining the contribution of 

drugs to death[35-36]. 

The 2010 regulations were associated with de-

creased rates of recent and problematic NPS 

use[26], which is consistent with data from other 

countries[28-29]. Importantly there was not a 

significant displacement towards established 

illegal narcotics. In terms of user perceptions, 

users noticed greater rates of negative effects 

with continued use[27], which may reflect effec-

tive public health initiatives or rise of potential 

contaminants in altered drug markets. Criticism 

of NPS bans without supplementary measures 

has been raised, as evidence of small reduc-

tions does not necessarily indicate that easy 

access to these drugs has been negated[37-38]. 

Current research does not provide rationale for 

Ireland to alter the current prohibitionist ap-

proach[26], but an important negative conse-

quence is that compounds which became con-

trolled limited academic research given the bur-

dens of licensing requirements[39]. It is recom-

mended provisions for research be provided in 

future legislation.  

Conclusion 

The issue of NPS is a major concern 

for governments across Europe, therefore 

knowledge of the trends in their prevalence and 

toxicity are important considerations for the 

development of effective drug monitoring or 

enforcement strategies. The synthesis of this 

information is further necessary for emergency 

physicians and forensic pathologists to make 

accurate clinical judgements.  

This literature review has demonstrated that 

clinical experiences of NPS abusers are con-

sistent despite geographic variability, however 

the mechanisms underlying these adverse ef-

fects remain unclear. Despite low overall preva-

lence of NPS use across the continent, the asso-

ciation of synthetic cathinones with fatal over-

dose remains a concerning trend in the pub-

lished data. Meanwhile, legislation implement-

ed by the Irish government has resulted in de-

creased rates of problematic use without signifi-

cant displacement towards other illegal narcot-

ics.  

This review is limited by the exclusion of case 

reports and governmental publications, which 

produce meaningful insights into NPS trends but 

do suffer from a lack of strong research meth-

odology. The rapid reformulation of these sub-

stances, inherent to current drug markets, cre-

ates challenges in keeping literature updated 

and relevant. High levels of polysubstance use 

are a confounding variable in the studies cited 

as the determination of specific agents contrib-

uting to death is impeded. Lastly, the prevalence 

of NPS in fatalities may be underrepresented as 

post-mortem toxicology for every autopsy is not 

currently feasible. 

Allowing for these limitations, this review is 

nonetheless able to provide a comprehensive 

overview of the public health issues surrounding 

novel psychoactive substances. Given the scarci-

ty of systematic data, the authors agree with 
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recommendations to develop a centralized na-

tional database for the collection of emergency 

department data[11]. The insights provided by 

such a database would aid public health agen-

cies to understand the harm caused by existing 

and newly developed substances. The authors 

further recommend that future research in this 

field focus on the analysis of recent trends in 

drug fatalities within an Irish context. Such data 

will provide a better understanding of the vul-

nerable populations and specific health risks 

unique to this demographic population, en-

hancing efforts to implement appropriate and 

proactive harm-reduction strategies.  
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Introduction 

Spondyloarthritis  

Spondyloarthritis (SpA) encompasses several 

arthritic diseases: ankylosing spondylitis (AS), 

psoriatic arthritis (PsA), reactive arthritis, and 

SpA with inflammatory bowel disease [1]. These 

diseases are grouped by similarities in patho-

physiology; characteristically: progressive in-

flammation and structural joint damage. Clini-

cal manifestations are common in: entheses, 

sacroiliac joints, and the axial skeleton. Extra-

articular sites include: the gut, skin, eyes and 

aortic valve [1]. These diseases affect roughly 

1% of the adult population [2], predominantly 

males. Though only a small portion of the pop-

ulation positive for the HLA-B27 haplotype de-

velop spondyloarthritis, this genetic marker is in 

part responsible for genetic susceptibility [3] .  

Bowel Inflammation  

Over 50% of SpA patients have histopathology 

consistent with bowel inflammation in the ab-

sence of gastrointestinal symptoms [3]. The de-

gree of bowel inflammation may be a marker of 

disease prognosis as it is associated with bone 

marrow oedema in sacroiliac joints and disease 

progression [4, 5]. Bowel inflammation is classi-

cally measured via colonoscopy. However, it is 

an expensive, invasive and unpleasant proce-

dure. Calprotectin is emerging as a surrogate 

marker.  

Calprotectin  

Calprotectin is a pro-inflammatory calcium-

binding protein released from monocytes and 

granulocytes [6]. Calprotectin levels are meas-

urable in the stool and rise with increased bow-

el inflammation [7]. Often, faecal calprotectin 

(FC) is used to diagnose and monitor treatment 

in patients with inflammatory bowel disease 

(IBD) [7]. Alternatively, calprotectin can also be 

tested in the serum and is a useful marker of 

disease activity and joint inflammation in rheu-

matoid arthritis [8]. 

In the past decade, calprotectin in the stool and 

serum has been explored as a possible marker 

of disease activity in patients with spondyloar-

thritis. Microscopic bowel inflammation in SpA 

patients occurs without gastrointestinal symp-

toms and may eventually develop into Crohn’s 

disease. Minimizing the chances of disease pro-

gression in spondyloarthritis is reliant on an 

accurate and accessible marker of disease ac-

tivity. 

Objectives  

1) To determine the efficacy of serum and 

faecal calprotectin in detecting subclini-

cal bowel involvement in patients with 

Spondyloarthritis. 

2) To determine if serum and/or faecal 

calprotectin are suitable markers of dis-

ease activity in spondyloarthritis. 

Methods  

Two databases were searched (Embase and 

PubMed). The inclusion and exclusion criteria 

are presented in Table 1.  In total, 10 papers 

met the criteria, were included in the literature 

review, and are summarized in Table 2. To out-

line article quality, the EBL Validity questionnaire 

was applied to all articles and validity scores 

calculated (Table 4).  

Primary Search  

The initial search was conducted using Embase 

(Figure 1). The search made use of Boolean 

operators to structure results. The search strate-

gy was: (spondylarthritis OR spondyloarthropa-

thy OR spondyloarthritis OR SpA) AND 

(gastrointestinal OR digestive OR gut OR enter-

opathy OR intestine OR gi OR bowel) AND 

(calprotectin OR calprotectin test kit OR calpro-

tectin elisa kit). This yielded 32 articles. Narrow-

ing by human subjects only, adults and pub-

lished 2010-2020, reduced the results to 16. 

Limiting to articles only, removed 12 conference 

Table 1: Inclusion and Exclusion Criteria  
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abstracts. One did not meet inclusion criteria 

after article analysis. Three articles were includ-

ed in the literature review. The selection strategy 

is visualised in Figure 1.  

Secondary Search 

The secondary search was conducted using 

PubMed (Figure 2). The same search strategy 

was repeated. This yielded 20 results. Narrow-

ing the results to full text, English results pub-

lished 2010-2020, left 19 articles. Further nar-

rowing by adults and humans yielded 13 arti-

cles. Any duplicate articles that were selected 

through the Embase database were removed. 

After article analysis, only 7 articles met the 

inclusion criteria and were included. The selec-

tion strategy is visualized in Figure 2.  

Results  

Abbreviations used:  

Figure 1: Primary search selection process  
Figure 2: Secondary search selection process  

 

Calprotectin and Disease Activity  

Questionnaires 

All studies identified calprotectin to be signifi-

cantly increased in patients with SpA. Only five 

articles reported a correlation with disease ac-

tivity [9,10,12,14,17] as measured by validated 

disease activity questionnaires: BASDAI and 

ASDAS [18]. The studies had diverging results 

as some found a correlation between FC and 

ASDAS but not BASDAI [9] while another found 

a correlation with BASDAI/ BASFI [12]. One 

study found a correlation between FC and both 

ASDAS and BASFI [17] while another failed to 

correlate serum calprotectin with any of the 

disease activity questionnaires [11]. Higher fecal 

calprotectin levels and higher scores on BASDAI 

and BASFI were identified in patients who were 

subsequently diagnosed with co-morbid 

Crohn’s Disease [15]. In a longitudinal study 

[14], a higher FC at baseline was correlated 

with increased disease activity on all question-

naires at a 5-year follow-up assessment.  

Calprotectin and Radiology 

Patients with higher FC levels have significantly 

more radiographic inflammatory lesions in the 

sacroiliac joints [16, 17]. 

 Calprotectin and Bowel Inflammation 

Those with higher FC are more likely to test 

positive for IBD related serology [10]. This is 

present in the absence of GI symptoms [9,12]. 

Higher serum and stool calprotectin are present 

in those with microscopic bowel inflammation, 

irrespective of CRP [6]. High FC and the pres-

ence of diarrhea with mucous are the best pre-

Anti-TNFα: anti- Tumour Necrosis Factor alpha 

Anti-TTG: Anti-tissue Transglutaminase Antibody 

AS: Ankylosing Spondylitis  

ASDAS: Ankylosing Spondylitis Disease Activity 

Score  

BASDAI: Bath Ankylosing Spondylitis Disease 

Activity Index  

BASFI: Bath Ankylosing Spondylitis Functional 

Index 

BAS-G: Bath Ankylosing Global Score 

BASMI: Bath Ankylosing Metrology Index 

BASRI: Bath Ankylosing Spondylitis Radiology 

Index 

CBC: Complete blood count 

CD: Crohn’s Disease  

CRP: C-reactive protein 

DM: Diabetes Mellitus  

ESR: Erythrocyte sedimentation rate 

fCAL/FC: Faecal calprotectin  

GI: Gastrointestinal 

Hb: Haemoglobin count 

HBI: Harvey- Bradshaw index  

IBD: Inflammatory Bowel Disease 

MRI: Magnetic Resonance Imaging 

NSAID: Non-steroidal Anti-inflammatory Drugs  

PLT: Platelet Count 

QOL: Quality of Life 

RA: Rheumatoid Arthritis 

SI joints: Sacroiliac Joints 

SpA: Spondyloarthritis 

WBC: White blood cell count 
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dictors of subsequent diagnosis with IBD [14].  

FC was found to be correlated with histological-

ly chronic inflammation of the bowels, while 

serum calprotectin was associated with acute 

inflammation [6]. A long-term study found de-

velopment of bowel inflammation in 7.4% of 

patients tested with ileocolonoscopy at 5-year 

follow-up [14]. Capsule Endoscopy reveals 

higher FC levels to be better correlated with 

inflammation localized to the colon [15]. In 

patients with high FC, 80% had recognizable 

bowel lesions while only one patient with nor-

mal FC had bowel lesions [16].  

Serum versus Faecal calprotectin  

Two studies measured serum calprotectin 

[11,13], four measured faecal calprotectin 

[10,15,16,17] and four measured both 

[9,6,12,14]. Serum calprotectin was found to be 

higher in patients [11,13] when comparing to 

controls but failed to identify patients on an 

individual level [13]. When measured together, 

faecal calprotectin was superior in measuring 

disease activity. Two studies found faecal cal-

protectin to be increased in SpA patients while 

serum calprotectin was not [9,12]. One study 

found serum calprotectin to be positively corre-

lated with faecal calprotectin but failed to identi-

fy it as a predictor of IBD diagnosis [14].  

The effect of treatment  

Frequent NSAID use was correlated with a high-

er FC, but occasional or rare use was not [9]. 

Patients with higher FC at baseline were found 

to have a better treatment response to anti-TNF 

alpha therapy [16].  

Discussion  

Disease Activity 

This review aimed to discern the accuracy of 

serum and faecal calprotectin in reporting dis-

ease activity and/or bowel inflammation in 

spondyloarthritis (SpA). All studies identified 

calprotectin levels to be a significantly increased 

in patients with SpA. Faecal calprotectin was 

more effective than serum calprotectin at detect-

ing disease activity. The bowel is close to the 

main sites of involvement in SpA, the sacroiliac 

joints and axial spine. Thus, the inflammation of 

the bowel may be due to an increase in circulat-

ing inflammatory mediators attacking vulnera-

ble proximal tissue. 

Serum calprotectin is a non-specific measure of 

inflammation. High levels are associated with 

various inflammatory processes: complications 

with organ transplants [19], early stages of pul-

monary diseases [20] and rheumatoid arthritis 

[8], and may be deceptively negative in neutro-

penic patients [21]. Literature relating serum 

calprotectin levels to spondyloarthritis is limited. 

Articles included in this review did not conclu-

sively agree that serum calprotectin used in 

isolation is a robust marker for disease activity.  

Of the studies included, half studied patients 

with ankylosing spondylitis (AS) only. AS classi-

cally affects the sacroiliac joints and axial spine. 

In severe cases, the intervertebral discs calcify, 

the joint spaces narrow and this can lead to 

fusion of the facet joints, termed - “bamboo 

spine” [22]. Two studies in these patients [9,12] 

found a significantly higher faecal calprotectin 

when compared to controls but no difference in 

serum calprotectin. It is possible that axial 

symptoms in these patients contribute to inflam-

mation of the bowel but not diffuse inflamma-

tion.  

Since many different validated disease activity 

questionnaires exist to assess spondyloarthritis, 

there was some variation in correlations of cal-

protectin and disease activity. However, all but 

one study [11] using any disease activity ques-

tionnaire found a positive correlation between 

calprotectin and disease activity. It is important 

to note; the study in question had a small sam-

ple size (N=31) and only collected blood sam-

ples from AS patients. Another study [6] sug-

gests serum calprotectin is better correlated with 

acute rather than chronic inflammation. It is 

possible, participants were long-term patients 

and thus well treated, minimizing serum calpro-

tectin.  

Bowel Inflammation  

Studies using radiographic imaging or endosco-

py found an association between faecal calpro-
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tectin and disease activity. Patients with high 

faecal calprotectin were highly likely to have 

bowel lesions and increased risk of progression 

to inflammatory bowel disease. However, some 

studies [9,14,16] had target levels for faecal 

calprotectin in order to perform ileocolonosco-

py. Since only patients with higher local inflam-

mation provided histological samples it is possi-

ble that results were skewed. Nevertheless, stud-

ies that performed some sort of endoscopy on 

all patients [6,15,16], regardless of faecal cal-

protectin level, found similar significant results 

associating bowel inflammation severity to fae-

cal calprotectin. Overall, faecal calprotectin was 

affective in detecting bowel inflammation, cor-

relating to disease activity and providing a 

prognosis for the development of disease.  

Effect of Treatment 

NSAIDs utilized prior to sample collection can 

increase faecal calprotectin [23]. However, only 

five of studies [9,10,14,15,16] accounted for 

this via analysis of results or exclusion criteria. 

Though most studies found a positive relation-

ship between faecal calprotectin and SpA pa-

tients, this may be in part, due to NSAID use. 

One study investigated the effect of TNF-alpha 

inhibitors. Participants with higher faecal calpro-

tectin prior to the commencement of treatment, 

had a better treatment response. It is important 

to note that, Adalimumab, the TNF-alpha inhib-

itor used in the study, is also used to treat in-

flammatory bowel disease (IBD) [24]. Thus, the 

possibility cannot be excluded that these pa-

tients had some early changes consistent with 

IBD that the drug may have masked.  

Quality of Studies  

Most studies included were of reasonably high 

quality (64-95% validity). A recurring issue was 

the lack of inclusion of questionnaires in publi-

cation as well as appropriate description of 

physical assessments. Many participants were 

also patients receiving follow-up assessments of 

their illness, it was often unclear whether the 

individual performing the medical assessment 

was the same as the researcher. Sample sizes 

also varied due to the use of pre-existing co-

horts in comparison to seeking participants for 

the current project only. Overall, studies were 

simple and well analyzed and thus, their results 

externally valid.  

Study heterogeneity 

The literature examined in this review were 

highly variable, limiting comparability. The 

study focus differed amongst the articles. The 

availability of participants is the likely reason 

why five articles studied AS only [9]. Though 

there was overlap in measures used to quantify 

disease, some studies did not include radiology 

and/or endoscopy. Thus, the reliability of meas-

urement is reduced to that of surrogate mark-

ers. Furthermore, there was variation in the 

criteria used to diagnose disease. Some studies 

used the modified New York Criteria, others 

used ICD-10 and the rest relied on the Europe-

an Spondyloarthropathy Study Group criteria. 

The exclusion criteria were not unanimous 

throughout all studies as some studies ad-

dressed many confounding variables and co-

morbidities while others did not.  

Limitations  

All articles were published in the last 8 years 

and one article was included that was published 

online ahead of print [16]. It is possible that 

new articles may have been published since the 

original database search or may appear in the 

near future. Only free full text English articles 

were included in this review. One study was not 

available through the University College Cork 

library and was accessed via another universi-

ty’s library. This review involved only one author 

and is susceptible to selection bias and human 

error.  

Future studies   

Future studies should seek to understand the 

practicality of faecal calprotectin in monitoring 

disease activity in response to treatment. Only 

one published study investigated the effect of 

one drug, a TNF-α inhibitor. Spondyloarthritis 

patients could be using many types of treatment 

including: NSAIDs, disease modifying anti-

inflammatory agents, and corticosteroids [25]. 

Since bowel inflammation is prevalent in more 

than 50% of SpA patients [3], research must 

explore the effect of these treatments on bowel 
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inflammation to identify drugs that are superior 

in treating SpA, while preventing the progres-

sion of bowel disease. 

Conclusion  

Spondyloarthropathies are progressive diseases 

with adverse effects on quality of life, directly 

associated with disease activity [26]. Increased 

disease activity is also associated with risk of 

subsequent diagnosis of bowel disease. Many 

markers of disease activity exist but involve ex-

pensive and invasive procedures. This literature 

review suggests the use of faecal calprotectin as 

an effective surrogate marker for bowel inflam-

mation and disease activity in spondyloarthritis 

patients. Additional studies are necessary to 

investigate the effect of treatment on faecal cal-

protectin and bowel inflammation. 
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With these factors at play one can start to see 

the dilemma facing physicians. 

The core ethical principle of beneficence de-

scribes the physician’s duty of care to patients 

[5]. Relying heavily on this principle, the ethics 

manual of the American Medical Association 

asserts that “physicians have an obligation to 

provide urgent medical care during disasters 

[…] even in the face of greater than usual risks 

to physicians’ own safety, health, or life” [6]. 

Canada’s Code of Ethics does not go as far [7], 

but there is a notion of physicians implicitly ac-

cepting inherent risk upon joining the profession 

[8]. However, a sick doctor cannot be of much 

assistance to current patients, and if the physi-

cian does not survive the infection, then they will 

not be of assistance to future patients either, 

thereby not fulfilling their duty.  

The physician’s ethical duty to self-care is men-

tioned in The Physician’s Pledge with the follow-

ing words “I will attend to my own health, [and] 

well-being” [1]. The duty to self-care was reiter-

ated by the Medical Council in Ireland when 

commenting on the coronavirus outbreak [9]. 

Furthermore, the British Medical Association 

reassures their doctors that “there are limits to 

the risks [physicians] can be expected to expose 

[themselves] to” and that doctors “can refuse to 

treat patients if [their] PPE is inadequate, [or 

they] are at high risk of infection” [10]. It is in-

teresting to consider that North America, Ireland 

and the UK place a different emphasis on a 

physician’s duty, serving to increase the ethical 

uncertainty faced by physicians around the 

world regarding their duties during a pandemic. 

To further complicate this discussion on duty to 

care for patients versus the duty to self-care, let 

us consider the additional factor of overworked 

physicians. Medical resources and services have 

been strained during COVID-19,with the num-

ber of ICUs at or near capacity [11]. With this 

large inflow of patients and the risk for infec-

tion, physicians have been required to work 

longer hours and have been under additional 

stress. This situation impacts a physician’s duty 

to self-care, and the strain on their body makes 

them more vulnerable to infection due to a  

As a member of the medical 

profession: 

I solemnly pledge to dedicate 

my life to the service of  

humanity; 

These are the first two lines of The 

Physician’s Pledge [1] – a contemporary revision 

of the Hippocratic Oath, sworn by physicians 

upon graduation.  

Medicine is a humanitarian profession [2] and 

as stated in the Oath, doctors have a duty to 

help the sick. However, is this duty absolute? 

Can physicians refuse to treat patients? Even 

when there is significant risk to their own 

health? How about their duty as a spouse, par-

ent or family member? These questions emerge 

during a health emergency and have been de-

bated during the current COVID-19 pandemic. 

During health emergencies throughout history, 

such as in times of plague or the more recent 

SARS epidemic of 2003 [2], many doctors real-

ized the greater-than-normal personal risks 

(and even risk of death) associated with treating 

patients and decided to flee their practice. In 

doing so, they chose to protect their own health 

other than that of their patients and abandoned 

their colleagues, leaving them with a greater 

workload. 

Was this a selfish decision? Almost half of the 

cases were among healthcare professionals 

during the SARS outbreak in Toronto [2]. The 

statistics for the total number of cases 

are lower for COVID-19 – nearly 17% in Ontar-

io [3] (as of May 2020) and 8% in Italy [4] (as of 

April), but it is still thousands of cases and the 

pandemic is not over yet. In addition to risking 

their own life, a physician risks infecting their 

family members, or leaving their spouses and/

or children in case of death. Moreover, the 

chance of infection is increased with the short-

age of Personal Protective Equipment (PPE) that 

many hospitals around the world have faced.  
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lowered immune system. Once infected, they 

are at increased risk of spreading the infection 

to vulnerable patients, thereby going against 

the ethical principle of non-maleficence – which 

states that a physician must not incur additional 

harm to a patient [5].  

Moreover, even in non-pandemic times, studies 

show that physicians who experience burnout 

are more likely to perform medical errors [12]. 

The stress, workload and burnout experienced 

by physicians can be amplified in a pandemic 

and can prove counterproductive to the duty of 

care to patients that physicians are trying to 

uphold, if patients are subjected to greater risk 

of medical error. 

So, do doctors have an ethical duty to treat dur-

ing a pandemic? The answer remains unclear. 

Some countries and their medical associations 

support the idealistic humanitarian viewpoint of 

medicine and the physician’s duty to care for 

patients. Others are cautioning that a physician 

also has a duty to care for themselves and their 

own health. How can a balance be stricken 

between both duties safely, in a pandemic 

where protective resources are not guaranteed, 

without creating heroes and villains? 

In this dilemma, we see a juggling of ethical 

principles as well as each physician’s personal 

values to be able to make a decision of whether 

or not to go to work during COVID-19, or any 

other public health emergency, including more 

lethal ones. As a suggestion, legislation should 

not force physicians to tend to their duty to care 

for patients when risk is much higher than nor-

mal, while their jobs are held securely. Howev-

er, this also poses the complication of defining 

“much higher than normal” risk, as well as 

whether physicians who do not attend get com-

pensated?  

An option is to have medical professionals vol-

unteer their services in a public health emergen-

cy when sufficient protective measures are in 

place. Moreover, if internationally qualified 

doctors or final year medical students are per-

mitted to volunteer, it can help reduce the strain 

on existing medical professionals and facilitate 

the response in medical emergencies. This also  

comes with some complications however, such 

as PPE shortages, potential variance in quality 

of care for patients, and a strain on the existing 

personnel to orient and train the incoming vol-

unteers. 

There is, unfortunately, no clear answer to 

whether doctors have a duty to treat during a 

pandemic and when proposing potential solu-

tions, one encounters further ethical dilemmas. 

Nonetheless, one thing is certain - the COVID-

19 pandemic will reshape our society and our 

healthcare systems, and I hope that if another 

medical emergency were to arise, we would be 

better prepared to handle it. 
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The use of restraints on        

patients with mental illness is 

controversial within healthcare 

and society at large.   

One must balance the liberty and 

safety interests of patients and staff to minimise 

harm and maximize freedom.  The inhumanity 

of inappropriate restraint use in hospitals has 

been portrayed in the media and popular cul-

ture. Restraints must only be used with proper 

legal authorization. Ethical issues related to the 

use of restraints arise when considering patient 

autonomy, power imbalances between patients 

and staff, gender differences, and the safety of 

all persons involved. The term “restraint” is 

broad and its meaning can vary across different 

settings.  For example, in the province of Ontar-

io, in Canada, restraint is defined under the 

Mental Health Act 1990 as to  

“place under control when necessary to 

prevent serious bodily harm to the pa-

tient or to another person by the mini-

mal use of such force, mechanical 

means or chemicals as is reasonable 

having regard to the physical and men-

tal condition of the patient.”
 
[1] 

In psychiatry, a restraint can be categorized as 

environmental, chemical, or physical.  Environ-

mental restraint involves limiting the patient’s 

access to their surroundings by keeping them in 

seclusion rooms or locked units. Chemical re-

straint involves the use of psychotropic medica-

tions to place a person under control to man-

age harmful behaviours and prevent their oc-

currence.  Lastly, physical restraints or mechani-

cal restraints involve limiting the patient’s bodily 

movement by means of healthcare staff or secu-

rity holding him or her down or using devices 

such as lap belts, wrist restraints, pelvic re-

straints, or sheets.  Restraint is not a form of 

treatment to which a patient consents and 

should only be used when less intrusive 

measures to control behaviour have been  

considered.  Least restrictive measures should 

be considered first, since all forms of restraint 

can be traumatizing for the patient [2].  

Having reviewed the literature and completed 

psychiatry placements both in Ireland and On-

tario, I have learned that these settings have 

different attitudes towards the use of mechani-

cal restraints.  While both agree that least re-

strictive measures need to be considered first, 

there appears to be more reluctance towards 

using mechanical restraint devices in Ireland 

than in Ontario.  Conversely, this does not im-

ply that in Ontario mechanical restraints are 

preferred, simply that this approach is more 

commonly used. Between 2006 and 2010, ap-

proximately one quarter of psychiatric inpatients 

in Ontario were restrained, and of that, 20.7% 

were restrained by mechanical or physical 

means [2].  

 During my psychiatry placement in Ontario, 

there were few instances when I witnessed a 

patient being restrained.  In these circumstanc-

es, after failed attempts to control an aggressive 

situation with verbal talking-down techniques 

and oral PRN (as needed) medication, the pa-

tients were placed in seclusion.  They were sub-

sequently monitored via a room camera and 

staff attending periodically to check on their 

wellbeing. The only time I saw a patient in me-

chanical restraints was when they were being 

moved from the maximally secure facility to the 

minimally secure unit for treatment.  No form of 

restraint is consistently more traumatizing for a 

patient than another, and by no means should 

it ever be used as part of the patient’s treat-

ment.  Additionally, there are risks and negative 

outcomes related to each form of re-

straint.  However, understanding the risks, eval-

uating the current situation, and having the 

option to use different modalities of restraint 

can be beneficial for both patients and 

staff.  For example, it may not be safe to use 

chemical restraint in certain patients based on 

their medical and drug history, as it can lower 

seizure threshold, precipitate respiratory depres-

sion or cardiac arrest, or result in neuroleptic 

malignant syndrome [2]. In these patients,  
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environmental or mechanical restraint would be 

a safer option; however, these are not without 

consequences either.  Environmental restraint 

can lead to a patient feeling isolated, stigma-

tized or hopeless, and can increase suicidal 

ideation and self-harm [2]. Physical restraints 

also carry some of these risks in addition to 

thrombosis, blunt trauma, and even death [2]. 

Patients who are restrained need to be carefully 

monitored to mitigate some of these risks [3]. 

While mechanical restraint is used under specif-

ic circumstances in Ontario, this is not default 

practice for challenging behaviours, and other 

techniques are considered first. 

In Ireland, only one psychiatric facility, the Cen-

tral Mental Hospital in Dublin, is approved to 

use mechanical restraints [4]. In 2016, this facil-

ity reported using mechanical restraints on less 

than five occasions [4]. Under legislation of the 

Irish Mental Health Act 2001, “a person shall 

not place a patient in seclusion or apply me-

chanical means of bodily restraint to the patient 

unless such seclusion or restraint is determined, 

in accordance with the rules made under sub-

section (2), to be necessary for the purposes of 

treatment or to prevent the patient from injuring 

himself or herself or others and unless the se-

clusion or restraint complies with such rules.”[5] 

The Mental Health Commission implemented 

rules in accordance with this section which 

states, “a person may not be placed in bodily 

restraint or seclusion unless it is absolutely nec-

essary or as a last resort.”[6] In 2016 there 

were 52 approved centres in Ireland for the use 

of physical restraint, which involves using physi-

cal force, not devices, to restrict movement [7]. 

Abandoning the use of mechanical restraints 

certainly has commendable benefits such as 

increasing patient autonomy, moving away 

from previously cruel practices, and preventing 

injury to patients and staff.  From my experience 

with psychiatry in Ireland, the thought of using 

mechanical restraints on psychiatric patients 

was met with disdain by mental health profes-

sionals and was perceived as reverting to inhu-

mane practices.  While there is no denying that 

psychiatry has a dark history of treating mental 

illness, and current practices can still be  

improved, the appropriate use of mechanical 

restraints theoretically should not pose more risk 

than any other form of restraint.  However, the 

justification to remove the use of mechanical 

restraint from practice in Ireland holds merit 

and allows for comparisons in practice to be 

made. 

The use of restraints in patients with mental 

illness is controversial. However, considering 

risks and benefits to patients and staff from all 

forms of restraint allows healthcare providers to 

challenge current practices and beliefs and lead 

to improvements in care.  The traumatic effects 

of restraint on patients cannot be ignored. Sen-

sitivity and respect always need to be main-

tained when they are used.  Having observed 

practices in both Ireland and Ontario, I con-

clude that there are valid points to be made on 

both sides of this ethical debate.  Perhaps devel-

oping less harmful techniques to manage chal-

lenging behaviours can make psychiatric facili-

ties and hospitals as safe as possible for pa-

tients and staff, and efforts should be made to 

strive towards this. 
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Introduction 

COVID-19, a novel coronavirus 

which targets the respiratory system, has had a 

significant impact on Irish nursing homes.   

The virus was declared a global pandemic in 

March 2020, and as of 14th June the Health 

Protection Surveillance Centre has reported 258 

clusters of cases in nursing homes, comprising 

21% of all cases in Ireland and associated with 

943 deaths [1]. This pandemic is a source of 

many ethical dilemmas — an example being 

the ethical issues arising from enforced social 

isolation imposed on residents during lock-

down. 

The cocooning of residents in nursing homes 

raises a question with no simple answer — does 

the risk this isolation poses to the wellbeing of 

elderly residents outweigh the benefits of such 

strict measures to protect them from COVID-

19? 

The adverse effects of isolation, although rele-

vant in any infectious outbreak, are compound-

ed in this instance by the unprecedented scale 

of the coronavirus pandemic and the immense 

pressure on the healthcare system as it faces 

this new threat to health. 

Even in the chaos of a global pandemic, the 

ethical principles at the root of all healthcare 

decisions, namely non-maleficence, benefi-

cence, autonomy, and justice remain pertinent. 

Nonmaleficence 

A phrase attributed to the physician 

Hippocrates, ‘primum non nocere’, or ‘first, do 

no harm’, encapsulates the principle of nonma-

leficence. It pertains to an ethical and legal obli-

gation to avoid harm, balancing benefits of 

treatment against potential pain and suffering 

[2].  

COVID-19 poses a significant threat to the el-

derly. People over 60 years of age are consid-

ered high risk; those over 70 fall into the very 

high-risk category [3].  

These age groups are predominant in residen-

tial care facilities, where the risk of infection is 

higher due to people living in close proximity 

and the movement of carers between residents 

[4]. Guidelines exist to prevent the virus entering 

facilities, as an outbreak can have a cata-

strophic impact on a nursing home with vulner-

able residents. However, it is difficult to remain 

case-free [5]. 

Guidelines already in place for influenza out-

breaks highlight the importance of vaccination 

and antivirals; these are not applicable to 

COVID-19. Therefore, significant emphasis is 

placed on isolation in coronavirus-specific 

guidelines. Exclusion of symptomatic visitors in 

the case of influenza is less restrictive than the 

strict ban on all visitors, symptomatic or not, 

during the current pandemic [6]. 

Confirmed cases are confined to their room, 

and visiting restrictions apply to everyone, re-

gardless of test result. 

Research shows that loneliness and social isola-

tion in the elderly have been linked to physical 

as well as mental conditions, including anxiety, 

depression, hypertension, and a weakened im-

mune system [7]. This isolation is necessary to 

protect the vulnerable from the virus, but it 

harms them socially. Those with dementia, a 

common condition in long-term care facilities, 

may experience a significant deterioration in 

their condition during lockdown [8]. Emotional 

needs of all residents as well as signs of physi-

cal deconditioning such as reduced mobility, 

confusion, new swallowing problems and con-

stipation should be monitored according to 

guidelines [5].  

The harm that may result from isolation 

measures conflicts with the aim of non-

maleficence. 

Beneficence 

Healthcare decisions must be made 

in the best interest of the patient [9]. Guidelines 

urge healthcare professionals to keep residents 

isolated to protect them from infection, but this 

is at the expense of their mental wellbeing. A 

balance must be achieved when deciding what 

is best for each individual patient, taking into 

account the mental health effects of isolation. 

 In order to truly uphold the wellbeing of the 

patient, all needs should be met: mental and 

social as well as physical, as is suggested by the 

biopsychosocial model of health [10]. Anxiety 
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may be felt by residents who are at risk of con-

tracting COVID-19, causing their sleeping pat-

terns and mental health to suffer [11]. Con-

firmed cases may fall victim to loneliness when 

quarantined to a room for the safety of others, 

adversely impacting their psychological and 

social wellbeing. It is difficult to fully satisfy the 

principle of beneficence during this pandemic; 

physical health benefits of isolation are maxim-

ised, but mental wellness is infringed upon by 

doing so, illustrating how intricately linked the 

principles of beneficence and non-maleficence 

are. In recent times, the occasional visit through 

a window from family members can raise spir-

its. However, this is no replacement for the 

comfort that comes with physical contact.  

Autonomy 

For those dependent on carers, 

maintaining as much independence as possible 

is paramount for good quality of life [12].  

Informed consent can be challenging in cases 

of dementia. The use of Personal Protective 

Equipment may be distressing to those with 

dementia; they may not understand why it is 

being worn, and it is more difficult to read facial 

expressions with regard to communication [13]. 

When being tested for the coronavirus, residents 

with dementia may not fully understand what is 

happening, and this can be frightening. It can-

not be assumed that there is no capacity, but 

someone’s capacity for decision-making can be 

subject to change. All patients have the right to 

refuse a test [14]. Autonomy must be acknowl-

edged here, with dignity and respect upheld 

[15]. 

Long-term care facilities are among the institu-

tions which locked down earliest during this 

crisis, and so this specific population has been 

isolated for longer than most. Restricting move-

ment and being confined to one room repre-

sents a loss of autonomy for elderly residents 

who depend on social interaction to break up 

their day [16]. A cohort who are dependent on 

others for help in a time when understaffing is 

being exacerbated by the increased pressure on 

healthcare workers, the restrictions imposed on 

nursing home residents are especially severe. 

With restricted contact from family and friends, 

there is the risk of dying alone in a facility, 

something that most would not choose.  

Residents with the virus have no choice but to 

forgo social interaction for their own safety and 

the safety of others in the facility. A phone call is 

not always possible with the staff under pressure 

and some residents being unable to make a call 

themselves. This lack of choice, although neces-

sary to protect residents from harm, signifies a 

loss of control which can predispose to anxiety 

and depression.  

Justice 

With such demand on the healthcare 

system, the pressure to prioritise resources has 

sparked debate among professors in the fields 

of bioethics and philosophy [17]. Some coun-

tries, for example Italy, opted for the utilitarian 

approach, prioritising those with a higher 

chance of therapeutic success and hence 

achieving the greatest benefit for the greatest 

number of people [18]. It is not ethically justi-

fied, though, to make a decision based solely 

on age [19]. As older persons have an equal 

right to health and life as everyone else, such 

decisions should be made on the basis of medi-

cal needs, not simply age.  

Although much has been done by compassion-

ate volunteers to support the elderly during 

lockdown, a type of ageism has emerged in the 

midst of this pandemic which represents a lack 

of solidarity with the elderly population; this 

prejudice can leave nursing home residents 

feeling even more isolated, further impacting 

their psychological wellbeing and health out-

comes [19, 20]. 

Conclusion 

A compelling question is brought to 

light here; even if free from the virus in a facility 

with confirmed cases, is it possible to truly 

achieve health? The simplest definition of health 

equates with the absence of disease, but an 

individual’s mental and social wellbeing should 

also be emphasised, as implied by other defini-

tions [21].  

When caring for nursing home residents during 

this pandemic, it can be hard to follow one 
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principle without breaching another; for exam-

ple, when exacting beneficence and isolating 

residents to protect their physical health, this 

causes mental health to suffer, at odds with the 

principle of non-maleficence. The social and 

psychological wellbeing of many residents is 

compromised in a bid to protect them from this 

virus. 

As in the prioritisation of resources, there seems 

to be the inevitable prioritisation of one ethical 

principle over another, resulting in a balancing 

act to try to do right by the individual patient 

and their family. Discussion among healthcare 

professionals at a population level, and with 

regards to individual cases, is one way of taking 

a step towards resolution of these ethical dilem-

mas. 
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Background on Gothenburg 

Gothenburg, being Sweden’s second largest city, and bearing many similarities to Cork, has earned 

itself the nickname of “The People’s Republic Of Sweden”. As part of clinical our clinical rotations in 4th year, 

myself and ten other students were lucky enough to be chosen to participate in an exchange programme with 

the University of Gothenburg, and have the opportunity to live and study there for a month. Sweden’s healthcare 

system is renowned worldwide, and it was a wonderful opportunity to work alongside medical professionals 

operating in a different system and cultural setting to the one we see here at home. There are a number of dif-

ferences between Ireland’s healthcare system and that seen in Sweden. A key difference is the emphasis placed 

on private healthcare: While private care is an element of Sweden’s healthcare system, services are predomi-

nantly funded by the taxpayer, and while the quality of healthcare in Sweden is universally well-regarded, wait-

ing times for GP visits, specialist appointments and operations are seen to be one of the key issues facing the 

medical system there.  

First Impressions  

On our arrival in Gothenburg, we were warmly welcomed by the medical teams and professionals, 

allowing us to integrate seamlessly into the new environment. The majority of the staff and students were able to 

speak English fluently, so lectures and tutorials were extremely well run and provided us with an excellent setting 

in which to learn.  

The medical teams are structured quite differently in comparison to those in Ireland. There seemed to be no 

hierarchy as such, everybody wore the same scrubs, and even the consultants asked us to address them by their 

first name. This allowed us to integrate and interact with the team with ease, and really allowed us to feel includ-

ed and valued.  

 

The 11 Cork-based students were divided into the specialties which we had requested when applying for the 

programme. I, along with one other student was attached to the obstetrics and gynaecology team for a month, 

while three students were attached to each of the medicine, paediatrics and and surgical teams. The OBGYN 

experience we had was second to none. The team allowed us to get very involved clinically, and as a result we 

performed speculum exams, observed vaginal deliveries, and also scrubbed in on a number of C-Sections. 

When dealing with patients the language barrier was a bit more problematic, however the team were always 

more than willing to translate histories for us.  
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Fertility Medicine in Sweden  

In Sweden, fertility medicine is offered to couples struggling to conceive naturally through the public 

system and we spent one week in the fertility department where we observed IVF egg extractions and implanta-

tions and we also sat in on couples’ consultations. According to national figures, approximately 12,000 IVF 

treatments are given annually in Sweden, double that of Ireland. Literature on the topic points to ever increasing 

government funding for IVF and fertility treatment in Sweden, thereby allowing fertility care to become more 

affordable and accessible as a result [1]. Here in Ireland, Assisted Human Reproduction treatment is not current-

ly funded by the Irish Public Health Service, couples oftentimes have to pay upwards of €4500 for one course of 

IVF treatment [2]. Cost means that IVF in Ireland is quite an exclusive option, with many couples finding the fi-

nancial burden prohibitive. Having the chance to see the benefits and rewards of such a system was truly eye-

opening and is something I’ll treasure for the rest of my career. We also spent a few days in an abortion clinic, 

which again was incredibly educational, and a new learning experience for us as medical students. 

Fika  

During our down time, if you could even call it that, we made the most of every minute. Most days 

after placement we would head into Gothenburg city and meet up for fika, the most important part of any 

Swede’s day. Fika is a Swedish tradition where one meets up with friends, usually mid-afternoon, for a sweet 

treat and a catch up. The public transport system connecting the city to the surrounding suburbs is excellent, and 

furthermore we all stayed together in an accommodation building approximately 15 minutes from the city centre 

by tram, which arrived every 3-5 minutes, certainly different to what we’re used to in Ireland! We tried to be as 

adventurous as we could with the local cuisine which for the most part was delicious, particularly the local sea-

food and fresh baked goods. I’m a pescatarian so the Nordic cuisine suited me down to the ground. Our stu-

dent buddies who we were partnered up with by the academy were wonderful. They brought us ice skating, rock 

climbing and showed us all the best pubs and restaurants. The group were so enthusiastic and accommodating. 

It really added to our whole trip. We’re still in contact with many of them, some hoping to visit us in Ireland in 

the post-covid era. A group of us took a boat trip and explored the Archipelago coastline on our final weekend 

and went trekking to various look out points, a highlight for many of us. At the weekends we travelled to both 

Oslo and Stockholm by train and explored these two beautiful cities, we were so lucky that both capital cities 

were in such close proximity to Gothenburg.  

 

Recommendation to other Students   

Partaking in this exchange programme has undoubtedly been my most cherished memory from uni-

versity so far, I would highly recommend everyone to apply for if given the opportunity. The experience I had 

both medically and culturally will most definitely stand to me for the rest of my career.  
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Some women even consumed smokeless tobac-

co because it acted as a meal substitute to fulfil 

their hunger.  After speaking to the women, we 

understood that there was a common under-

standing amongst them that lower education 

levels are often associated with a lower status in 

their society which in turn affected their food 

intake and nourishment at home.  

Challenges faced 

As the coordinator of this project, I 

was leading a group of students from an inter-

national school. A challenge we came across 

was that neither of us spoke the local dialect of 

Marathi. This hindered the rapport building 

process which is essential in establishing a 

healthy doctor-patient relationship. We over-

came this by employing gestures and displaying 

empathy by holding a lady’s hand if she 

seemed worried or confused.  

Moreover, we were expecting a larger group of 

women to show up to this free of cost health 

screening considering the population of the 

village. However, several of the women claimed 

that they did not see the objective of the check-

up as they had not been experiencing any 

symptoms indicative of physical disease; howev-

er, this is a key aspect of a lifestyle disease. Non 

communicable diseases or lifestyle diseases are 

a result of the lifestyle habits employed through-

out one’s life and are often asymptomatic. They 

are very much preventable but having spoken to 

the women, we realised that most of the rural 

women sample did not see the need to go to 

the nearest public hospital without seeing any 

visible symptoms such as fever, hot flushes, 

bleeding, redness, etc.  

Introduction 

Last summer I got the chance to con-

duct risk assessment surveys in rural India as 

well as physiological tests to measure blood 

pressure (mmHg) and Random Blood Sugar 

(mg/dL) for a research paper I was writing in 

High School which is being continued in my first 

year of Medical School. The research question I 

addressed was - “To what extent do socioeco-

nomic factors influence the risk of developing 

lifestyle diseases such as Obesity, Hypertension 

and Type II Diabetes Mellitus in Rural and Ur-

ban Indian women aged 35-55 years?” Along-

side a nurse and doctor from a non-profit or-

ganization in India called the Family Planning 

Association of India, we gathered data from 50 

rural women residing in the Kolvan Valley in 

Maharashtra. Having lived in the urban parts of 

India for the majority of my life, this opportunity 

exposed me to healthcare in rural India and 

language barriers due to the diversity of subin-

dian cultures. 

Key takeaways  

The process of gathering qualitative 

and quantitative data from a rural population 

was a very enriching learning experience. One 

of the most important things I learnt was the 

unfortunate disparity that still exists in rural and 

urban India. A lack of resources and hygiene in 

public hospitals means that healthcare in rural 

areas is not a priority for those residing in the 

rural parts of India. Even the closest hospital for 

this village was 60km away. Moreover, alt-

hough equipment and medicines were availa-

ble, accessibility, in terms of distance and trans-

portation  seemed to be a major issue. We also 

noticed an association between food security 

and socioeconomic factors. For instance, a ma-

jority of the women were told to drop out of 

school after the 8th grade, get married and 

look after their family. They would cook food 

and distribute it to their family members and eat 

whatever was left in the pot, which is often the 

food with the least nourishment.  
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Conclusion  

Risk assessment in rural Maharashtra 

was an eye opening experience for me. Seeing 

a lack of doctors and resources  in public hospi-

tals, worrisome Body-Mass Indices, blood pres-

sure and blood sugar readings first hand left 

me in awe. Malnutrition, whether it be anorexia 

or obesity, low or high blood sugar, is a major 

issue in all Low-Middle Income Countries, in-

cluding India considering the vast difference in 

the development rate between its rural and ur-

ban parts. Some have access to more than re-

quired while others are struggling to access the 

bare minimum.  

This research has also been incorporated in a 

project I am working on with Dr John O’Dono-

ghue and Dr Patrick Henn at the ASSERT Center 

in University College Cork. Alongside other 

projects, we intend to do a comparative study 

with low and high income countries such as 

Malawi and Ireland respectively to see the ap-

plicability of the above mentioned risk factors in 

developing countries. 
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