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Background. Critical laboratory results indicate that a patient is in imminent danger without timely intervention, and prompt communication
can improve patient safety. Our laboratory has been trialling different methods of communication to improve our service, including the patient
referral application Vula.

Objective. To evaluate clinicians’ perceptions of critical laboratory results reported by the Tygerberg Hospital Chemical Pathology Laboratory in
South Africa (SA) at various levels of care to identify current challenges, areas for improvement, and preferred communication methods.
Methods. A cross-sectional survey was utilised to explore medical professionals’ perceptions at different levels of health facilities within Cape
Town, SA. The electronic survey targeted clinicians employed at the study sites and excluded auxiliary healthcare staff and was distributed from
10 September 2024 to 31 December 2024. The survey collected data on participants’ demographics, experiences, preferences, and expectations
regarding critical result communication methods.

Results. A total of 76 responses were obtained; 2 were incomplete and excluded. Over half of the respondents had at least 4 years of clinical
experience across various disciplines. The majority (n=71, 95.9%) found the communication of critical results to impact patient care. Direct phone
calls were favoured by 45.9% (n=34), whereas 44.6% (n=33) preferred mobile methods such as short message service (SMS) or WhatsApp.
Conclusion. This study provides insights into clinicians’ perceptions of critical laboratory result reporting in healthcare facilities in Cape Town.
The findings will help enhance communication practices and develop a standard operating procedure for the Tygerberg Hospital Chemical
Pathology Laboratory.
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Contribution of the study
This study provides insights into clinicians’ perspectives of critical laboratory result reporting from different levels of care within Cape Town,
South Africa. It highlights both the value of existing communication practices and the areas that require improvement. The findings will support

the development of standardised communication strategies aimed at enhancing patient care.

Critical laboratory results, first described by Lundberg in 1972, are
defined as test results indicating that a patient is in imminent danger
without timely intervention.!" Reporting of critical laboratory results is a
key accreditation requirement in clinical laboratories. The International
Organization for Standardization (ISO) 15189 is an international
standard that outlines the requirements for quality and competence in
medical laboratories.” The 2022 update to the standard emphasises the
importance of patient safety and risk management, where a key aspect
of this standard is the communication of critical laboratory results. It
states that the user or another authorised person should be notified
‘as soon as relevant, based on available clinical information.””’ Prompt
communication of critical laboratory results can assist in decreasing
patient morbidity and mortality.”!

Despite its significance, challenges remain in managing critical result
reporting. Communication of critical results is often heterogeneous among
laboratories, both internationally and within the same country.* This
heterogeneity is influenced by variations in staffing resources, patient
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demographics, and organisational frameworks.”) An identified issue
is the notification process, including the methods of communication
and the personnel responsible for accepting and acknowledging
critical results.!® Studies have highlighted additional challenges, such
as physicians not answering calls when off duty.”® These factors
underscore the need for improved communication strategies to enhance
the effectiveness of critical laboratory result reporting.

In South Africa (SA), the National Health Laboratory Service
(NHLS) Chemical Pathology Expert Committee determines critical
result notification values. These values are nationally harmonised
and undergo regular review (Supplementary Material 1). Currently,
the Tygerberg Hospital (TBH) Chemical Pathology Laboratory relies
predominantly on telephonic communication of critical results, which
is labour-intensive as multiple factors delay reporting to clinicians.”
The laboratory information system (LIS) (InterSystems TrakCare Lab
Enterprise, USA) cannot automatically send critical laboratory results
to clinicians via the web-based application. However, a short message
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service (SMS) can be automatically sent to clinicians’ cell phones to
alert them of critical results. Regrettably, this often does not occur, for
reasons including incomplete laboratory request forms lacking a Health
Professions Council of South Africa (HPCSA) registration number
with a linked cell number or no contact details assigned via the LIS,
preventing an SMS from being sent.

To improve our current practices, we are exploring supplementary
methods of communication of critical laboratory results. One such
method is the utilisation of a mobile-based application (app) - Vula.!"”
This secure mobile patient referral app has been available in SA since 2014
and complies with the Protection of Personal Information Act (POPIA).
The app was developed in SA to provide prompt access to specialist advice
and referrals. Different specialities have adopted this mobile app, and
improvements in service delivery have been reported.""! More than 36 000
healthcare professionals and over 2 000 healthcare facilities across SA are
registered on this platform which can be downloaded on Android and iOS
devices."”"'We have been trialling this app at various sites to communicate
critical chemistry laboratory results, achieving varying levels of clinician
acceptance of this method of communication. There is currently a paucity
of literature regarding critical laboratory result notification from the
clinicians’ perspective in resource-limited settings.

To address this gap, this study aimed to determine clinicians’
perceptions regarding critical laboratory results reported by the TBH
Chemical Pathology Laboratory. By determining the perceptions of
medical professionals working at different levels of care, we aim to
identify current challenges and areas of improvement and the preferred
methods of communication.

Methods

Ethical considerations

This study was approved by the Stellenbosch University Health Research
Ethics Committee (ref. no. $24/05/104_Sub Study $22/07/139) and was
performed in accordance with the Declaration of Helsinki. Permission
was obtained from each facility’s management to conduct the survey.
Participant information was provided before survey questions were
displayed on the electronic survey. This described that consent was given
by completing the survey and assured that no identifying data were
collected, to maintain confidentiality.

Study setting

The study was conducted across multiple healthcare facilities in Cape
Town, SA, spanning different levels of care. These included TBH, a
tertiary referral centre; Karl Bremer Hospital (KBH) and Eerste River
Hospital (ERH), both secondary district hospitals; and Elsies River
Community Health Centre (CHC), Kraaifontein CHC, and Delft
CHC, which are primary healthcare facilities. The study targeted
clinicians at different levels of training employed at the study sites
and excluded auxiliary healthcare staff. The TBH Chemical Pathology
Laboratory, situated at a tertiary care centre, processes approximately
120 000 samples each month from across the region. Qualified chemical
pathologists, registrars and medical technologists communicate critical
laboratory results to inpatient and outpatient care facilities, including
the above study sites.

Study design and data collection

This study employed a cross-sectional survey design to explore medical
professionals’ perceptions of laboratory critical result reporting across
various levels of care. The survey was developed electronically using
REDCap (Vanderbilt, USA) and was adapted from the survey used
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by Shapkaitz and Levy.”’ The updates and additions made by the
authors aimed to address specific local needs. The survey collected
data on participants’ demographics, including job title, years of clinical
experience, primary clinical setting, hospital of employment, and medical
specialty. In addition, the survey explored clinicians’ experiences with
current critical result communication practices, their preferred methods
of notification, and their expectations regarding the timeliness of
result reporting. Specific questions assessed whether clinicians received
automated SMS alerts, how they confirmed verbally communicated
results, and their preferences for the mode of communication.
Participants were also asked about the appropriate timeframe for
acknowledging digital notifications, the necessity of reporting repeat
critical results, and the preferred recipients of inpatient and outpatient
critical results. To ensure clarity and usability on the platform, the
survey underwent pretesting with chemical pathologists and registrars
within the division. The responses from the pretesting phase were
excluded from the final dataset. The electronic survey targeted clinicians
employed at the study sites and excluded auxiliary healthcare staff (e.g.
nursing and administrative clerks). The survey was distributed between
10 September 2024 and 31 December 2024. An electronic advertisement
containing a quick reader (QR) code and a hyperlink to the survey was
sent to clinical managers of each hospital and heads of clinical divisions.
Additionally, QR codes linked directly to the survey were displayed
on posters in the wards and outpatient departments of TBH between
11 September 2024 and 31 December 2024. To encourage participation,
fortnightly reminders were sent to representatives from the various sites

to promote survey completion.

Statistical analysis

The data collected through the REDCap survey were exported and
analysed using Microsoft Office Excel (Microsoft Corporation, USA).
Descriptive statistics were applied to summarise the data, and categorical
variables were presented as frequencies and percentages.

Results

A total of 76 responses were obtained; however, 2 were incomplete and
excluded from the analysis. The response rate for the survey could not be
calculated owing to the predominantly electronic distribution methods.

Table 1 summarises the demographics of the respondents, with more
than half having at least 4 years of clinical experience and ranging among
various clinical disciplines. Among those surveyed, 60.8% (n=45) were
employed at TBH, 33.8% (n=25) worked at district hospitals (KBH
and ERH), and 5.4% (n=4) were employed at primary care facilities
(Kraaifontein CHC and Delft CHC). No responses were received from
Elsies River CHC.

Table 2 presents the responses regarding perceptions of critical result
communications. Other methods for escalation for communicating a
critical result if the clinician could not be reached included contacting
the on-call consultant, directly contacting the clinician on call or
contacting another clinician willing to act on the result. Less than 10%
of respondents indicated a preference for using Vula as the preferred
method of communication, and all of these respondents were from TBH,
KBH, and ERH. Furthermore, 40.5% of respondents (n=30) expressed
that adopting Vula for communicating critical laboratory results would
be appropriate in their current work environment. In contrast, 21.6%
(n=16) were uncertain about its appropriateness. Direct phoning
methods were preferred by 45.9% (n=34), while 44.6% (n=33) preferred
mobile methods such as SMS or WhatsApp. Half of the participants
preferred contacting the on-call clinician for inpatient critical laboratory
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Table 1. Respondent demographics, ranks and years of clinical
experience in Cape Town, South Africa, 10 September to
31 December 2024

n (%)
What is your current job title?
Medical intern 19 (25.7)
Medical officer 22 (29.7)
Registrar 25 (33.8)
Consultant 7 (9.5)
Head of department 1(1.4)
How many years of clinical experience do you have?
1-3 30 (40.5)
4-7 21 (28.4)
8-10 10 (13.5)
>10 13 (17.6)
In which division do you work?
Medical intern 16 (21.6)
Internal medicine 3 (4.05)
Surgery 14 (18.9)
Obstetrics & gynaecology 8(10.8)
Orthopaedics 2(2.7)
Anaesthetics 9 (12.2)
Psychiatry 2(2.7)
Family medicine 5 (6.8)
Emergency medicine 10 (13.5)
Paediatrics 3 (4.1)
Other 2(2.7)

results, whereas 48.6% (n=36) indicated that the clinician who ordered
the test should be contacted for outpatient critical laboratory results.
Fig. 1 illustrates the tests respondents believe should not be reported
by the TBH Chemical Pathology Laboratory. Among the analytes,
triglycerides were most frequently selected, with 23.0% (n=17).
Amikacin, gentamicin, and vancomycin were the only tests not selected
by any respondent as those that the laboratory should not communicate.

Discussion

This is one of the few studies from a sub-Saharan African setting that
explores clinician perceptions of laboratory critical result reporting.
We found that almost all respondents reported that critical results
notification impacts patient care, and the preferred method of
communication is direct telephonic communication.

A retrospective audit of critical laboratory results at TBH and their
impact on patient outcomes performed by the authors in 2023 revealed
a mortality rate of 33.3% among 120 patients who were admitted with
critical results, demonstrating the link between critical laboratory
findings and poor patient outcomes."” A survey conducted by Kavuri
et al.™ in the USA in 2024 explored how providers perceive receiving
critical results. Their findings revealed that 58% of respondents found
these results useful, but only 14% considered them indispensable
for patient care. Additionally, 35% found critical result calls distract
them from patient care.” In contrast, almost all respondents in the
present survey noted that the communication of critical laboratory
results significantly impacts patient care, highlighting the crucial
role communication of these results plays. To effectively support
clinicians and ensure timely patient management, these communication
practices should be improved to meet clinician needs, ensure timely
communication of results and not disrupt clinical services.

Most clinicians in our study expected critical results to be
communicated within 60 minutes. However, this expectation is
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challenging to meet as the TBH Chemical Pathology Laboratory does
not have direct access to the clinician on call at the various healthcare
facilities, and retrieving this information from the hospitals’ central
directory is challenging in our resource-limited setting. Given this
limitation, we attempted to utilise the healthcare communication app
Vula as a means of communication at different sites. Benefits of the
utility of Vula were described by Gloster et al.!') where they evaluated
the utility of Vula and its effect on the coordination of care at ERH
in Cape Town over 6 months in 2019. They reported that using Vula
resulted in fewer inappropriate referrals, and the clinicians using the
app perceived that it improved the coordination of clinical care.!"*
Additionally, Mzamo et al.'" also compared the initial management
and clinical outcomes of patients with open tibia fractures referred
to a tertiary orthopaedic unit using Vula compared with handwritten
referrals from 1 January 2018 to 31 December 2019 in KwaZulu-Natal,
SA. They reported fewer complications in those referred by Vula (6%)
than those referred by handwritten referrals (24%). Of note, they
reported that the Vula referrals consistently had more complete data
included, such as the name of the referring and receiving clinician,
mechanism of injury and associated injuries.!"” Regrettably, we have
experienced limitations with attempting to introduce the app in our
setting as not all divisions or healthcare centres are available on the
platform, an acknowledgement is not sent back indicating that the
critical result was received, or the on-call clinician is not indicated
via the app. As fewer than 10% of participants selected Vula as
their preferred communication method, this may suggest potential
limitations in adopting it as an additional critical laboratory result
communication method.

Interestingly, a quarter of respondents preferred WhatsApp as their
communication method of choice. WhatsApp is a free messaging
application available on both Android and iOS platforms. It is widely used
by clinicians, particularly in the developing world, where it has proven to
be a valuable adjunctive tool for both clinical and administrative purposes,
facilitating communication among various healthcare teams.'® However,
the use of WhatsApp in the healthcare setting poses several challenges.
Communication of critical laboratory results often involves sharing
identifiable patient details, including names, surnames, and hospital folder
numbers. As WhatsApp was not specifically designed for communicating
sensitive medical information, it raises significant concerns about
patient confidentiality. Additionally, the informal nature of the mobile
app can create prioritisation challenges, where non-urgent messages
may compete with critical notifications, or constant alerts may lead to
notification fatigue.!"”

We found that less than a quarter of participants received an
automatic SMS for critical result communication. This may be attributed
to incomplete laboratory request forms, where essential details such as
the clinician’s name or registration number are often omitted. These
omissions prevent the LIS from triggering the Auto SMS function.
A study by Nutt et al.'¥ at TBH in 2007 reviewed 2 550 laboratory
request forms over a 5-day period to assess the frequency and impact
of incomplete data. The study revealed that 7.4% of forms lacked a
clinician’s name, 61.2% omitted the clinician’s contact number, and 4.9%
did not include ward location. Additionally, they reported that 19.9%
of critical results were not called out in cases where ward information
was missing.!"® This poses a significant challenge for the laboratory in
contacting clinicians to communicate critical results. A total of 45.9%
of participants preferred telephonic communication to report critical
results. However, 6.8% of participants failed to confirm these critical
results on TrakCare, while 24.3% confirmed them only sometimes.
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Table 2. Perceptions of respondents to critical result communication practices in Cape Town, South Africa, 10 September to 31 December 2024

n (%)
Does the communication of laboratory critical results impact patient care?
Yes 71 (95.9)
No 2 (2.7)
1 do not know 1(1.4)
Are you currently receiving an automated SMS from the NHLS to alert you of a patient's critical laboratory result?
Yes 16 (21.6)
No 58 (78.4)
When receiving a verbal critical laboratory result from non-laboratory personnel (such as a ward sister), do you confirm the result on
TrakCare?
Yes 51 (68.9)
No 5(6.8)
Sometimes 18 (24.3)
If a clinician cannot be reached to communicate a critical result, what steps should be taken?
No further steps should be taken 2(2.7)
Phone the matron on call 17 (23.0)
Phone the hospital superintendent 0 (0.0)
Phoning at least three times within 1 hour. If unable to relay the result, the laboratory should abort trying to call out the result 16 (21.6)

Any of the above
Other
Which mode of communication would you prefer critical results to be communicated?
Phone doctor's cell phone
Phone the ward, where auxiliary staff can also accept results
Phone the ward, where only a clinician can accept results
SMS
Email
WhatsApp
POPIA-compliant application, such as Vula
Is it important for the laboratory to directly contact you with first-time critical results?
Yes
No
Should the laboratory communicate repeat critical laboratory results?
Only the first critical result
Each critical result (including repeat critical results)
If the critical result is improving, there is no need to communicate repeat critical results
Who should an inpatient critical result be reported to?
Doctor who ordered the test
Doctor directly involved in patient's care
Doctor on call
Staff nurse
Administrative staff (such as ward clerk)
Any of the above
Other
On average, how quickly do you expect inpatient critical results to be communicated after they become available?
0 - 30 min
30 - 60 min
>60 min
If outside of business hours (8h00 - 16h00), to be communicated the following day
Who should an outpatient critical result be reported to?
Doctor who ordered the test
Doctor directly involved in patient's care
Doctor on call
Staff nurse
Administrative staff (such as ward clerk)
Any of the above
Other
On average, how quickly do you expect outpatient critical results to be communicated after they become available?
0 - 30 min
30 - 60 min
>60 min

If outside of business hours (8h00 - 16h00), to be communicated the following day

SAJCC December 2025, Vol. 41, No.3 125

18 (24.3)
21 (28.4)

16 (21.6)
10 (13.5)
8 (10.8)
14 (18.9)
0 (0.0)
19 (25.7)
7 (9.5)

66 (89.2)
8 (10.8)

19 (25.7)
29 (39.2)
26 (35.1)

13 (17.6)
14 (18.9)
37 (50.0)
0 (0.0)

0 (0.0)

9 (12.2)
1(1.4)

32 (43.2)
39 (52.7)
3 (4.1)
0 (0.0)

36 (48.6)
16 (21.6)
9(12.2)
1(1.4)
2(2.7)
10 (13.5)
0 (0.0)

19 (25.7)
22 (29.7)
13 (17.6)
20 (27.0)
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Currently, verbal telephonic methods are the most used approach for
notifying critical results. In this process, it is crucial for the recipient
to accurately document and confirm the details. Effective reporting of
critical results depends on clear communication between laboratory and
hospital staff; however, this method is prone to errors.?! A prospective
audit conducted by Rensburg et al.®! in 2008 examined the accuracy of
notification of critical chemical pathology results at TBH, where the
recipient was required to repeat the result along with the patient’s name
and folder number. Of the 472 outgoing telephone calls for critical result
notifications, there was a 10.8% error rate, and calls to the clinician
had the highest error rate at 20%.*! Therefore, it is essential to confirm
verbally reported results to minimise potential harm to patients.

Half of the respondents preferred inpatient critical results to be
communicated directly to the on-call clinician. Additionally, the
alternative escalation pathways suggested included contacting the
divisions on-call consultant or clinician if the requesting clinician
could not be reached. This aligns with previous studies reporting that
physicians often do not answer calls when off duty."*?? Given the
nature of critical results and their impact on patient care, it is essential
to ensure communication with clinicians on-site who can promptly
initiate medical intervention. Improved collaboration with healthcare
facility management to streamline access to on-call clinicians’ contact
details could significantly enhance current practices and support timely
patient care.
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Fig. 1. Clinician perceptions of laboratory tests to be excluded from critical result callout list in Cape Town, South Africa, 10 September to 31 December 2024.
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Multiple tests were selected and were considered unnecessary to be
communicated by the laboratory. Almost 23.0% (n=17) of respondents
considered communicating elevated triglyceride levels unnecessary.
Severe hypertriglyceridaemia is a risk factor for acute pancreatitis, with
an estimated 5% risk when triglyceride levels exceed 11.2 mmol/L,
increasing to 10 - 20% at levels above 22.4 mmol/L.”® Therefore, the
NHLS chemistry critical laboratory callout list includes significantly
elevated triglycerides given this association. Additionally, 5.4% (n=4)
of respondents preferred that phosphate not be communicated.
A previous study by Hoffmann et al.?* reviewed hypophosphataemia
at TBH between January 2003 and June 2004. Of the 621 patients with
moderately and severely low phosphate levels, 30% demised during
their hospital admission.?” Given this high mortality rate, phosphate
is included in the NHLS critical result notification list. The survey by
Kavuri et al™ found that 15% of the respondents considered blood
glucose, particularly hyperglycaemia, to be an important critical result
that should be notified. Additionally, many of the respondents felt that
none of the critical values currently reported should be excluded from
the list of critical laboratory results callouts."*! In comparison, our study
found that 13.5% (n=10) of respondents viewed the communication
of glucose results as unnecessary. Lastly, among the 31 tests on our
laboratory’s critical callout list, 28 (90.3%) were selected at least once
by respondents who preferred not to receive communication on them.
This contrast highlights the different preferences of critical result
communication in different settings and the need for the laboratory
to adapt communication protocols with the input of clinicians while
ensuring patient safety.

Strengths

This is one of the few studies to explore clinicians’ perceptions of how
critical laboratory results are communicated in sub-Saharan Africa.
It encompasses clinicians from diverse healthcare settings, ranging
from primary care facilities to tertiary hospitals. Additionally, the
study primarily includes clinicians with at least 3 years of experience,
providing insights from those with clinical exposure.

Limitations

The limitations of this study include a relatively small sample size,
which restricts the generalisability of our findings to other settings.
Additionally, it limits stratification by different characteristics, such as
years of experience, speciality, or division; thus, descriptive statistics
were utilised in the present study. Furthermore, given the small sample
size with predominant responses from TBH, institutional bias may
have been introduced. The response rate for the survey could not be
determined; however, despite this limitation, the collected data offers
valuable insights into clinicians’ perceptions of laboratory critical
result reporting. An unvalidated survey was utilised, which may affect
the reproducibility of our results in different study settings. Lastly,
the distribution methods were primarily digital. Incorporating more
physical distribution methods at the various study sites might have
resulted in a higher response rate.

Conclusion

This study provides valuable insights into clinicians’ perceptions of
critical laboratory result reporting across various levels of healthcare
in Cape Town. These findings will be utilised to enhance our current
communication practices and guide the development of a standard
operating procedure for the TBH Chemical Pathology Laboratory.
Additionally, the study underscores the importance of ongoing
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collaboration with clinicians to ensure that laboratory practices are
optimised to support and add value to patient care.

Data availability. The data used for this study are available from the authors
on request.

Declaration. None.

Acknowledgements. We would like to express our gratitude to the clinicians
who participated in this study and our colleagues who assisted with the
development of the survey. Finally, we thank the healthcare facilities
management for permitting us to conduct the survey.

Author contributions. AD, ECK and AEZ conceptualised the study. AD,
ECK and AEZ facilitated survey distribution. AD analysed the data and
drafted the initial manuscript, while ECK and AEZ. reviewed the fi dings
and contributed to manuscript editing.

Funding. None.

Conflicts of interest. None.

N

Lundberg GD. When to panic over abnormal values. MLO Med Lab Obs 1972;4(1):47-54.
International Organization for Standardization. ISO 15189. Medical laboratories — Requirements
for quality and competence. Geneva: International Organization for Standardization, 2022.
Thota S, Bitla AR. Evaluation of the effectiveness of critical result notification protocol of
biochemistry laboratory at a tertiary care hospital. ] Lab Physicians 2023;16:26-35. https://doi.
0rg/10.1055/s-0043-1775573

Lam Q, Ajzner E, Campbell CA, Young A. Critical risk results: An update on international

initiatives. EJTFCC 2016;27(1):66.

Imoh LC, Mohammed IY, Nnakenyi ID, Egbuagha EU, Adaja TM, Onyenekwu CP. Critical values

notification: A nationwide survey of practices among clinical laboratories across Nigeria. Afr ] Lab

Med 2023;12(1):2249. https://doi.org/10.4102/ajlm.v12i1.2249

Plebani M. Harmonization in laboratory medicine: The complete picture. Clin Chem Lab Med

2013;51:741-751. https://doi.org/10.1515/cclm-2013-0075

Don-Wauchope AC, Chetty VT. Laboratory defined critical value limits: How do hospital

physicians perceive laboratory based critical values? Clin Biochem 2009;42(9):766-770. https:/

doi.org/10.1016/j.clinbiochem.2009.02.016

Rensburg MA, Nutt L, Zemlin AE, Erasmus RT. An audit on the reporting of critical results in a

tertiary institute. Ann Clin Biochem 2009;46(2):162-164. https://doi.org/10.1258/acb.2008.008182

Schapkaitz E, Levy B. Critical limits for urgent clinician notification at South African intensive

care units. Int ] Lab Hematol 2015;37(5):620-625. https://doi.org/10.1111/ijIh.12373

10. Vula mobile. Secure medical chat & patient referrals. https://www.vulamobile.com/ (accessed 3
January 2025).

. Steyn L, Mash RJ, Hendricks G. Use of the Vula app to refer patients in the West Coast District:
A descriptive exploratory qualitative study. S Afr Fam Pract 2022;64(1). https://doi.org/10.4102/
safp.v64il.5491

12. Davids A, Zemlin AE, Kruger EC. Challenges with communication of critical laboratory results in

a resource-limited setting in South Africa. Afr J Lab Med 2024;13(1):1-6. https://doi.org/10.4102/
ajlm. v13i1.2457

13. Kavuri SB, Clark C, Olalekan O, Okorodudu AO. Critical result notification preferences,

Association for Diagnostics and Laboratory Medicine. https://myadlm.org/cln/articles/2024/

septemberoctober/critical-result-notification-preferences (accessed 4 January 2025).

hed

L

o

)

N

I

hd

-
=

14. Gloster P, Mash R, Swartz S. Investigating the effect of the Vula Mobile app on coordination of care
and capacity building in district health services, Cape Town: Convergent mixed methods study. S
Afr Fam Pract 2021;63(4). https://doi.org/10.4102/safp. v63i1.5251

15. Mzamo S, Rajpaul J, O'Connor M, Arnold J, Marais LC. The use of a mobile software application
to improve the management of open tibia fractures in a resource-constrained environment. S Afr
Orthop J 2023;22(3):140-145. https://doi.org/10.17159/2309- 8309/2023/v22n3a4

16. Mars M, Escott R. WhatsApp in clinical practice: A literature review. In: Studies in Health
Technology and Informatics. Amsterdam: I0S Press, 2016: 82-90.

17. Saini R, Jeyaraman M, Jeyaraman N, Jain VK, Ramasubramanian S, Iyengar KP. Advancing
orthopaedic trauma care through WhatsApp: An analysis of clinical and non-clinical applications,
challenges, and future directions. World J Orthop 2024;15(6):529-538. https://doi.org/10.5312/
Wwjo.v15.i6.529

18. Nutt L, Zemlin AE, Erasmus RT. Incomplete laboratory request forms: The extent and impact

on critical results at a tertiary hospital in South Africa. Ann Clin Biochem 2008;45(5):463-466.
https://doi.org/10.1258/acb.2008.007252

. Truijens K, Frans G, Vermeersch P. Critical results in laboratory medicine. Clin Chem 2024

Oct;70(10):1220-30. https://doi.org/10.1093/clinchem/hvae120

McCay L, Lemer C, Wu AW. Laboratory safety and the WHO World Alliance for Patient Safety.

Clinica Chimica Acta 2009;404(1):6-11. https://doi.org/10.1016/j.cca.2009.03.019

Rensburg MA, Nutt L, Zemlin AE, Erasmus RT. An audit on the reporting of critical results in a

tertiary institute. Ann Clin Biochem 2009;46(2):162-164. https://doi.org/10.1258/acb.2008.00818

22. Dighe AS, Rao A, Coakley AB, Lewandrowski KB. Analysis of laboratory critical value
reporting at a large academic medical center. Am ] Clin Pathol 2006;125(5):758-764. https://doi.
org/10.1309/R53XVC2U5CH6TNGS

23. Yang AL, McNabb-Baltar J. Hypertriglyceridemia and acute pancreatitis.
Pancreatology.2020;20(5):795-800. https://doi.org/10.1016/j.pan.2020.06.005.

24. Hoffmann M, Zemlin AE, Meyer WP, Erasmus RT. Hypophosphataemia at a large academic
hospital in South Africa. J Clin Pathol 2008 Oct;61(10):1104-1107. https://doi.org/10.1136/
jcp.2007.054940

©

2

=4

21

=

Received 13 March 2025. Accepted 21 July 2025.

127



