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Abstract

Background: Cryptococcal meningitis (CM) is one of the deadliest opportunistic infections
related to HIV/AIDS. A research gap exists surrounding the barriers to CM diagnosis, treatment
delivery, and care from the healthcare provider’s perspective.

Objectives: The purpose of this study was to elucidate provider’s behaviors, to identify barriers
and facilitators to diagnose and treat CM, and to assess their knowledge of CM, cryptococcal
screening, and treatment.

Design, setting, and participants: A convergent mixed-methods study among twenty
healthcare providers who provided CM patient referrals to Lira Regional Referral Hospital in
Lira, Uganda.
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Methods: Surveys and interviews were conducted to obtain information from healthcare
providers who referred CM patients to Lira Regional Referral Hospital from 2017 to 2019.
Questions related to provider education, knowledge, barriers to CM care, and patient education
were inquired to understand the providers’ perspectives.

Results: Nurses had the least amount of CM knowledge with half knowing the cause of CM.
Approximately half the participants knew about CM transmission, but only 15 % knew the
duration of CM maintenance therapy. Most participants (74 %) last had education regarding CM
during didactic training. In addition, 25 % disclosed they never educate patients due to time
constraints (30 %) and lack of knowledge (30 %). Nurses (75 %) were least likely to provide
patient education. Most participants acknowledged their lack of CM knowledge and attributed it to
a lack of education and perceived inexperience with CM.

Conclusions: Providers’ gaps in knowledge due to the lack of education and experience
contributes to decreased patient education, and the lack of access to appropriate supplies affects
their provision for CM diagnosis, treatment, and care. These results can guide evidence-based
interventions to improve health providers’ knowledge. Recommendations for standardized CM
education should be developed for both providers and patients in collaboration with professional
boards and the Uganda Ministry of Health.
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Introduction

Cryptococcal meningitis (CM) is a serious opportunistic infection commonly associated
with HIVV/AIDS which kills 181,000 people annually (Center for Disease Control (CDC),
2018). Most of the current research on CM focuses on determining the best medication
combinations and therapies to improve mortality and morbidity. However, little research
has been conducted with the people at the front line of service: the healthcare providers.
There is a lack of information about the barriers providers face when caring for patients
with CM. Understanding provider experiences will provide crucial information on existing
service gaps and how to improve CM care at local health facilities, which are the patient’s
first point of entry for health care. (Link et al., 2022b) Current studies support the need for
ongoing education for health providers and confirm that CM education is being conducted
in some areas (Faini et al., 2019; Lofgren et al., 2018; Meiring et al., 2016; Nalintya et al.,
2018), but the level of knowledge and frequency of CM education for providers is unknown
in rural areas such as northern Uganda.

Background

A recent analysis of a CM diagnosis and treatment program at Lira Regional Referral
Hospital found that 34.1 % of patients were referred from surrounding health facilities,
(Link et al., 2022a), while 52.5 % diagnosed with CM sought treatment, >3 times at
local health facilities before hospitalization at Lira Regional Referral Hospital (Link et
al., 2022h). Among participants who died, 70 % sought care =3 times, while those who
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survived, 35 % sought care =3 times (Link et al., 2022b). These multiple visits suggest

that misdiagnosis or missed diagnosis contributed to delays in CM care, leading to poorer
outcomes. Only 20 % of referred CM patients received their diagnosis before they arrived at
Lira Regional Referral Hospital (Link et al., 2022b). Outcomes could be improved if patients
were diagnosed earlier at local health centers to avoid delays in treatment.

A case study of a patient in northern Uganda admitted for recurrent CM illustrates some

of the barriers associated with CM care. At the time of readmission, it was reported that
“[the patient] was not aware of the cause, treatment options, duration, or the need for
long-term/life-long suppression therapy for her condition” (Bongomin and Atikoro, 2018).
This highlights the lack of patient knowledge of CM and emphasizes the barriers that
surround patient education. Our study investigated the providers’ practices and barriers to
patient education on CM. It also inquired about the experiences providers had regarding
their own CM education, knowledge, and practices around diagnosis and treatment to better
understand and identify the gaps in providing quality and timely CM care.

3. Methods

A convergent mixed methods design was used to collect qualitative and quantitative data.
Surveys were conducted first, immediately followed by semi-structured interviews. This
design allowed for responses that either expanded, supported, or contradicted the responses
between the qualitative and quantitative data by using interviews to further probe and
investigate differences.

3.1. Theoretical framework

The Integrated Behavioral Model (IBM) was used as the theoretical framework which
guided surveys and interview questions to assess the key behavioral constructs and factors
related to diagnosis, treatment, referral, education, and overall CM care (Fig. 1). The
model asserts that intention or motivation are components of predicting behavior (Daniel
Montafio and Kasprzyk, 2008, 2015) which integrates factors of behavioral intention, such
as the environment, habit, knowledge, and saliency of the behavior while incorporating the
baseline theoretical constructs of attitude, perceived norms, and personal agency (Kasprzyk
et al., 1998). The model helped to categorize the qualitative data collected into specific
components of participants’ behaviors as well as their perceived attitudes, norms, and
agency (Fig. 2). Using this framework we were able to analyze primary themes among

the different categories and synthesize larger themes which are highlighted in the results and
discussion.

3.2. Setting

Lira is in the Lango subregion of rural northern Uganda and is surrounded by nine districts
(Nabongo B 2019, personal communication, January 27). These districts encompass several
types of health facilities including district hospitals and clinics: health centers 11, 111, 1V,
and private facilities. Health center Il sites provide outpatient prevention and treatment
services for approximately 500 residents, while health center Ills provide maternity and
some inpatient services, as well as basic laboratory services for a population of 20,000
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people (World Health Organization (WHO), 2017). Health center Il and I11 facilities are
primarily staffed by nurses who fulfill the duties of a primary care provider when clinical
officers are not present. Health center IV locations have more traditional responsibilities of
general hospital care, whereas referral hospitals like Lira Regional Referral Hospital provide
additional specializations in psychiatry, radiology, ophthalmology, and surgical services
(World Health Organization (WHO), 2017). Nurses and allied health professionals make up
the majority of the healthcare staff in the lower-level facilities, especially in rural areas,
while medical officers are more commonly found in the urban areas, where they work at
health center IV sites. The smaller facilities provide referrals to Lira Regional Referral
Hospital, which is one of two referral hospitals in this region of Uganda (Oketch, 2012)
and serves approximately 2.2 million people (Nabongo B 2019, personal communication,
January 27).

3.3. Sample

3.3.1. Clinic sites—Ten health center level 111 and IV sites (public and private) that
referred patients to Lira Regional Referral Hospital were selected for this study. These sites
were purposively selected based on the number of CM patients referred to Lira Regional
Referral Hospital between February 2017 and February 2019.

3.3.2. Providers—Two healthcare providers aged >18, who diagnose and treat patients
were selected from each of the ten sites. A total of 20 healthcare providers were enrolled and
agreed to participate in the surveys and interviews. At many of the sites, only two available
staff were on duty due to the size of the facility.

3.4. Procedures

3.4.1. Surveys—The in-charge supervisors at each of the ten health centers were
contacted by telephone as a courtesy call to explain the study and to obtain verbal consent
to come to their health facility. Once onsite, the incharge identified two providers for our
study staff to approach for the survey and interview. After explanations of the study were
provided and consent was signed by the healthcare provider, REDCap (Research Electronic
Data Capture) surveys were completed on an electronic tablet and were proctored by trained
interviewers in English. All documents were uploaded to the server at the end of each day.
REDCap is a secure, HIPPA compliant, web-based application that is used for creating and
managing online surveys and databases (Harris et al., 2009). Information obtained from the
surveys inquired about the provider’s demographics, as well as their knowledge of CM, HIV
stigma, patient education, and current Ugandan guidelines for CM screening and treatment.

3.4.2. Semi-structured interviews—Semi-structured qualitative interviews using
interview guides followed the surveys, and were conducted in English, and audio recorded.
Qualitative interviews were conducted until data saturation was reached, and no new
information was elicited. The recordings were transcribed by study staff and audits were
conducted with each transcriber to verify the validity of the transcriptions. Intermittent
audits of the transcription were also conducted to ensure the quality and accuracy of the
transcripts.
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The interviews inquired about providers’ experiences with CM patients. Specifically,
providers were asked about their knowledge and education on CM, their perception of
barriers to CM diagnosis and treatment, CM patient education, and recommendations to
decrease barriers to improve CM outcomes and education (Appendix A). The interviews
ranged from 19 to 45 min. After 20 participant interviews were conducted, no new
information or themes were identified, and data saturation was reached.

3.5. Ethics approval

Regional ethics approval by the Gulu University Research Ethics Committee
(GUREC-017019), national ethics approval from the Uganda National Council of Science
and Technology (UNCST, SS 5151), and the University of Washington Institutional Review
Board (STUDY00007770) were obtained for this study. Permission was also obtained from
the Lira District Health Officer to enter the private and public health centers in Lira District.
Written informed consent for study participation was completed before the commencement
of the surveys on an electronic tablet using REDCap.

4. Analysis

4.1. Surveys

Descriptive statistics were used for responses from the surveys on demographic information
and barriers to education, diagnosis, and treatment. Survey questions also assessed patient
education practices and perceived CM knowledge among their patients. All quantitative
analysis was performed using R version 3.6.0 (R Foundation for Statistical Computing,
Vienna, Austria) (R Core Team, 2020).

4.2. Transcripts

Interview data were analyzed using a content analysis approach guided by the IBM and used
ATLAS.ti (version 8.4) to facilitate the coding of the semi-structured interview transcripts
(Scientific Software Development, 2019). Initial coding and memo writing was performed
by the first author using the IBM framework as the foundation in the development of

the codebook. Additional codes were added as new themes from the interviews were
identified. From the codes, networks, and memos we identified major themes related to
providers’ behaviors and perceptions towards education, diagnosis, and treatment for CM. A
primary codebook provided continuity in coding between the coders to ensure accuracy and
minimize discrepancies in coding between the Pl and one additional coder. Discrepancies
were resolved by discussions with the Pl and the coder to understand why the transcript
excerpts were coded a specific way. After further clarification, codes were either updated or
left in their original form (Appendix B).

5. Results

5.1. Surveys

5.1.1. Provider Demographics—Most participants were male (60 %) with an average
age of 32.7 years (Table 1). The cadre of health providers was nurses (40 %) (2
comprehensive, 6 enrolled), medical officers (25 %), and clinical officers (35 %). Clinical
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officers are providers that have similar roles and responsibilities as physician assistants

in the United States. Enrolled nurses have two years of training in nursing, while
comprehensive nurses have two years of training in both nursing and midwifery. More
nurses (87.5 %) worked in health center Il facilities as compared to 60 % of medical
officers and 57 % of clinical officers who worked at these facilities. The average number
of years of employment at the health center was 5.2. Approximately half worked at private
health centers and the other half at public facilities.

5.1.2. Provider Knowledge of CM—Approximately half the participants (45 %) did
not know that CM was transmitted through the air, and 25 % did not know that it was
caused by a fungus (Table 2). Only 15 % knew that the duration of CM maintenance lasted
until the CD4 count reached =200. The current gold standard of CM diagnosis is CSF
culture, followed by CrAg LFA (cryptococcal antigen lateral flow assay); however, 40 % of
the participants believed that India ink was the best way to diagnose CM. India ink has a
sensitivity and specificity of 86.1 % and 97.3 % (Elizabeth Nalintya et al., 2016), compared
to CrAg LFA with 99.3 % sensitivity and 99.1 % specificity (Rajasingham et al., 2019z;
Rajasingham et al., 2019b). All the participants identified that immunosuppressed patients
were the most susceptible to CM.

5.1.3. Cadre specific knowledge among providers—The majority of those who
did not know the basic facts of CM were nurses, with only half knowing the cause of CM or
how it was contracted. While all the medical officers knew the cause and 80 % knew about
CM transmission. Lastly, 85.7 % of clinical officers knew the cause of CM, while fewer
knew about its transmission (42.9 %, Table 3). When asked how long CM maintenance
therapy should last, only three participants (15 %) answered this question correctly, two
were medical officers, and one was a clinical officer.

5.1.4. Patient Knowledge and Education of CM—When asked about their patient’s
knowledge about CM, most of the participants (90 %) did not believe that their patients
knew the symptoms of CM, and half did not think that patients knew about CM before

they acquired the disease (Table 4). Most participants disclosed that they never (25 %) or
rarely/sometimes (35 %) gave education about CM to their patients, and the reasons were
due to time constraints (30 %) and lack of knowledge (30 %). Among the providers who
never and rarely/sometimes provided education 75 % were nurses, 42.9 % were clinical
officers, and 40 % were medical officers. However, more clinical officers believed that their
patients had not heard of CM before their diagnosis (71.4 %) compared to nurses (50 %) and
medical officers (20 %).

5.2. Semi-structured interviews

The interviews with participants revealed key barriers to CM care for healthcare providers
and their patients. Common barriers to CM care were identified as lack of a) education, b)
knowledge, c) experience, and d) diagnostics and supplies. These factors were significant
obstacles for participants in their pursuit for timely and accurate CM diagnosis, care, and

patient education to reduce CM mortality and morbidity.
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5.2.1. Providers had inadequate CM education after formal training—Most
participants (75 %) had no CM training since medical or nursing school, which for some
was over 15-20 years ago. Some (25 %) had training within the last two years and were
either medical officers or clinical officers. No nurses had recent training, as evidenced by the
following statement:

I have never been trained...in school — not specifically. The cryptococcal
meningitis was only being mentioned as one of the infections of the brain,
following immunosuppression or malnutrition.

(Nurse, M, age 30)

5.2.2. Lack of CM knowledge impacts the ability to recognize and treat CM—
Participants readily admitted their lack of CM knowledge and specifically mentioned the
topics of CM symptoms, diagnostics, and treatments. This supported the survey findings,

as no one in our sample answered all the CM knowledge questions correctly. Without this
knowledge, participants reported that they cannot adequately recognize, treat, or educate
patients with CM.

I think I can say inadequate knowledge about cryptococcal meningitis. It can be the
major barrier because if you don’t know or if you cannot suspect what you don’t
know...if you don’t have any knowledge about cryptococcus just like anybody, you
may not be able to even think of it or prevent [it].

(Clinical officer, M, 39)

In 2016, an updated Uganda Clinical Guidelines was distributed and included protocols

for CM diagnosis and treatment. One-third of the participants admitted that they had never
reviewed the national guidelines for CM screening and treatment. Most of the participants
who did not look at the guidelines or have access were nurses (57 %), while others reviewed
it sporadically.

...guidelines are there, but if the client is before you and there is no suspicion, then
reviewing it might take some other time. It is not always reviewed, once in a while,
if you suspect.

(Clinical officer, F, age 34)

5.2.3. Inexperience with CM disease and insufficient supplies can delay care
—The majority of the participants worked in health center 111 facilities and occasionally saw
or recognized CM patients in practice. Due to the lack of diagnostics and treatments at their
facility, seriously ill patients that presented to their health center were transferred to higher-
level facilities that had the capacity for diagnosis and treatment which perpetuated their lack
of knowledge and inexperience with CM. This lack of experience coupled with insufficient
knowledge can contribute to the lack of recognition, leading to missed or misdiagnosis and
the participants were cognizant of this.

...they always say the eyes sees what it knows (laughs) as well you can also
analyze what you know but if it’s something that you don’t know, automatically
you hear them, you can see them but you can do nothing about it.

Nurse Educ Today. Author manuscript; available in PMC 2024 May 30.
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(Clinical officer, M, age 25)

Most health center 111 facilities had limited capacity for diagnosis and treatment. Some of
the patients who were “severe cases” or those who were “not doing well” were referred
to Lira Regional Referral Hospital. The following statement is how some justified their
decision for patient referral.

If the government fails and we have seen that this patient is presenting with the
signs of cryptococcal meningitis, eh, we always refer them to main hospital (Lira
Regional Referral Hospital) because we know there it is a free service. And with
the fluconazole, the price is very high. Other people they cannot afford, so we
always end up referring them to the government hospital where they can get free
service...

(Nurse, F, age 30)

The lack of proper diagnostics and treatments and lack of patient finances were all factors
for the impetus for a referral. Participants at health center 111 facilities referred patients
when they presented with CM symptoms, while those at health center IV facilities and
some private clinics attempted diagnostics and treatment before referring to Lira Regional
Referral Hospital. The decision to refer considered their capacity for diagnosis and available
treatment.

...reagents [for CM testing] are not there, ok. Um, always like for us, here, it
can take five months without [reagents]. And every time, [we] need to refer them
somewhere.

(Clinical officer, M, age 39)

Participants shared that they needed more supplies to improve care for their patients. Those
who had available diagnostic and treatment supplies gained some knowledge and experience
about CM treatment compared to those who immediately referred their patients.

5.2.4. Continued CM education for providers is a necessity—Having available
CME courses on the topics of CM can offer healthcare providers the most current
information for diagnosis and treatment. Participants voiced the importance of education
for themselves and their patients and shared the following insights:

Education is, | believe, that it’s one of the best, approaches to healthcare because
once somebody knows about what is happening to them or what is likely to happen
to them, then they are capable of regulating or preventing themselves of getting into
such a thing... and also by updating somebody with sufficient knowledge—They
say that education is power; knowledge is power.

(Medical officer, M, age 34)

Participants admitted they needed more education about CM, including its cause, mode

of transmission, diagnosis, and treatment and recommended continuing medical education
(CME) for healthcare staff and organizing CM education days to improve education at their
facility. Uganda has continuing education requirements for medical officers, clinical officers,
and nurses; however, it does not specify what topics of education need to be reviewed. No
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participant shared that they play an active role in CME at their facility, but some had training
on CM outside of their academic training (/7= 5).

5.2.5. Patient education is the responsibility of the healthcare provider—
All participants believed it was important to educate their patients on CM to improve
outcomes and prevent CM from reoccurring. However, without their own education and
proper knowledge, they cannot provide the necessary information for their patients. They
understood that patient education brings awareness about the disease and the symptoms for
prompt presentation to care and facilitates early diagnosis and treatment. These feelings
were reflected in the following statement:

...itis important to me because... health educating a patient—It will make that
patient who is down there or who is having those signs to come up or come to the
hospital and get treatment. And to me, it will be a great privilege to me in a way
that | would have reduced [the] morbidity rate...

(Nurse, F, age 30)

Lastly, participants emphasized the importance of prompt evaluation by not delaying care.
They know the severity of the disease increases if patients delay seeking care which delays
diagnosis and treatment. Educating patients about the potential outcomes of this disease may
prompt patients to seek treatment sooner when their symptoms first begin.

We should always ask signs and symptoms that suggest they are heading to and
give appropriate treatment and also give health education to the community...we
should also give that health education.

(Nurse, F, age 32)

Participants want to educate patients on topics of basic CM facts, ART adherence, disease
severity, and the importance of prompt presentation to care. They also recommended
topics focused on general CM knowledge, diagnosis, treatment, and information about
other common diseases that they see frequently in their facilities such as diabetes and
hypertension. They believed that through education, they can improve diagnosis and
treatment to become better clinicians and educators for their patients and their community.

6. Discussion

6.1.

This is one of few studies conducted with healthcare providers assessing their experience
with CM in rural Uganda. Using the IBM framework, this study identified several key
themes under knowledge, environmental constraints, habits, agency and norms regarding
providers’ experience and behaviors in the diagnosis and care of patients with CM. The
themes encompassed gaps in knowledge due to the lack of education and lack of experience
which contributes to decreased patient education, and the lack of access to appropriate
supplies which affects their provision for CM diagnosis, treatment, and care.

Education and knowledge

6.1.1. Lack of education contributes to limited knowledge of CM—Most
participants reported they had no recent CM training beyond medical or nursing school,
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except for a few medical and clinical officers. Those who had the least amount of
knowledge, experience, and training were nurses, even though they are commonly the first
point of contact for patients and constitute the majority of lower-level (level 11 and 111) health
center providers in Uganda (World Health Organization (WHO), 2017). According to the
World Health Organization (WHO), the “lack of provider education and awareness about
cryptococcal disease has also been identified as a cause of suboptimal management” (World
Health Organisation (WHQO), 2016). Uganda has continuing professional development in the
form of continuing education units (CEUSs) for healthcare professionals but activities do not
require specific medical education topics (Republic of Uganda Ministry of Health, 2016;
Republic of Uganda Ministry of Health, 2017). Crucial gaps related to provider education
and knowledge of CM were revealed and dispelled assumptions that healthcare workers are
knowledgeable about CM.

6.1.2. Provider knowledge through education is needed to educate patients
—All participants believed they are responsible for providing patient education and
requested continuing medical education through CEUSs to provide quality education to
their patients. Education must first be given to providers so that they can then pass

their knowledge on to patients and provide awareness for CM. In addition to the lack of
provider education, other barriers such as the lack of time and knowledge were supported
by a previous study which found that staff shortages, limited opportunity for continuing
education, and lack of time interfered with patient education (Beagley, 2011).

6.1.3. Lack of recognition and available supplies contribute to missed or
misdiagnosis—Many nurses and other providers acknowledged their lack of experience
with CM which perpetuated insufficient knowledge and lack of recognition of this disease.
Some participants reported a lack of contact with CM patients; however, they may have
encountered such a patient but did not recognize it due to their lack of knowledge and/or
inexperience. This poses concerns for patients who have less severe presentations which
may increase the potential of missed or misdiagnosis and reinforces the need for provider
education to increase knowledge and awareness of CM. Missed or misdiagnosis was
observed among participants in a previous study which found CM patients presenting to
health centers multiple times before finally being referred to the referral hospital which also
found poorer outcomes among those who had diagnosis and treatment delays (Link et al.,
2022b).

The lack of available supplies and treatments also contributed to missed or misdiagnosis.
Diagnostic errors can lead to delayed care and death among patients. The WHO reported
that the burden of errors in primary care settings is higher in middle-to low-income countries
specifically due to lack of diagnostic tests, fewer qualified healthcare providers, and paper-
based charting (World Health Organisation (WHQO), 2016). The recommendations to remedy
future errors can be accomplished through improving provider education and skills, patient
knowledge through education, access to testing, and learnings from past errors (World
Health Organisation (WHOQO), 2016). These recommendations bolster the need to educate
healthcare providers, especially in these lower-level health centers, and to increase the
access to diagnostic tests which can mitigate future errors and barriers to CM care.
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Education for nurses and other healthcare providers will impart the necessary knowledge to
recognize CM symptoms and prescribe the appropriate diagnostic tests and treatments based
on the Uganda Clinical guidelines. This knowledge will also allow providers to educate
their patients about early symptoms of CM and the importance of prompt evaluation and
treatment. Implementing these interventions can improve overall care for CM and encourage
patient engagement in health care to improve health outcomes.

The challenges faced by the participants caring for CM patients in this study are not
uncommon, especially in rural parts of the world. Additionally, the lack of education and
knowledge around this neglected opportunistic infection is not unusual (Bongomin and
Atikoro, 2018; Deming et al., 2019; Link et al., 2022b). The findings and recommendations
of this study from Uganda apply to other rural areas, as many countries have similar
healthcare systems, barriers to care, and lack of education and knowledge. Much of what we
learned from this study and the recommendations can be translated to other countries to help
treat, prevent, and improve patient outcomes from this deadly form of meningitis.

Limitations

Our clinical sites were chosen based on the number of CM referrals made to Lira Regional
Referral Hospital. This may have introduced selection bias, as not all health centers
surrounding the hospital had an equal chance of being selected. Participants were selected
by the in-charge supervisor at each clinic site as the supervisors were more aware of the
provider’s schedule and availability to participate in the study. However, this sampling
method and our small sample size may have diminished the representativeness of healthcare
providers and their experiences in rural Uganda. Despite the small number of interviews
conducted, data saturation was achieved, as no new information was obtained after our last
interview.

6.3. Conclusion

This study identified gaps related to CM education and knowledge among healthcare
providers which directly impact patient education, recognition of CM infection, and delays
to care and treatment. To address these gaps to care, education on CM is needed for
providers to improve knowledge and pass this knowledge to their patients. Additionally,
supplies for diagnosis and treatment are needed at the lower-level health facilities where
most patients go for initial care and where delays occur due to missed or misdiagnosis.

6.3.1. Recommendations—Education through a formal in-service training program
and CMEs should be provided in collaboration with local professional boards or the regional
referral hospitals. An education curriculum developed for patient and provider education
can incorporate comprehensive information about HIV, CM, and other Ols to increase
patient and provider knowledge. Both curricula should be developed at the government

level for continuity and consistent messaging of CM information which can be disseminated
during clinic visits and through public service announcements. Lastly, providing a rapid
point-of-care test like the cryptococcal antigen lateral flow assay (CrAg LFA) test can equip
providers with an accurate and reliable test for CM detection. These recommendations aim
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to increase CM knowledge and early CM recognition for patients and providers to obtain
timely diagnosis and treatment, which can save lives.
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Appendix A.: Provider semi-structured interview questions

Provider

Interview questions
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N
=

What disease or illnesses do you feel you need more information on?

How important is it for you to know about CM?

How confident are you to be able to accurately diagnose CM?

What makes it easy to diagnose CM

What makes it difficult to diagnose CM

What prevents you from diagnosing patients for CM?

How do you get access to the items you need to diagnose or treat your patients for CM?
What are other ways you can get the supplies you need for diagnosis and treatment for CM patients?
What is the importance to diagnose a patient correctly with CM?

What does a patient need to look like before you refer them to LRRH?

What type of patient gets CM?

What prevents you from treating patients with CM or cryptococcal disease?
Please describe your CM training to me.

How often do you review the guidelines for CM screening and treatment?

What should patients know to help improve outcomes of CM?

What should providers know to help improve outcomes of CM?

What should CM patients do to improve their morbidity and mortality outcomes?
How can providers improve CM morbidity and morbidity?

Whose responsibility is it to educate patients?

How important is it for you to provide education to your patients?

What recommendations do you have to make CM education easier for providers?

What recommendations do you have to decrease barriers to CM diagnosis and treatment for yourself
patients?

Is there any other feedback you want to give or questions you have?

and
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Appendix B.: Provider barriers codebook

Page 13

Provider  Theme
barriers

Code Subcode

Example

LACK OF
PROVIDER
EDUCATION

LACK OF
PROVIDER
KNOWLEDGE

GAPS
RELATED TO
INADEQUATE
PROVIDER
KNOWLEDGE

LACK OF
SUPPLIES

Education Schooling

Continuing
medical
education

Knowledge  Cryptococcal
meningitis
knowledge

Uganda
clinical
guidelines

Missed/
misdiagnosis

Patient
education

Diagnostics

Treatment

I have never been trained...in school — not
specifically. (Nurse, M)

No, it’s [CM training] what I learnt in medical
school. (Medical officer, M)

Not when | am here, | think, | think when | was
still in school [last time for CM training]. (Medical
officer, 27) Outside School | didn’t have any. [CM]
training. (Nurse, M)

I think | can say inadequate knowledge about
cryptococcal meningitis. It can be the major barrier
because if you don’t know or if you cannot suspect
what you don’t know. (Clinical officer, M)

That alone, | can’t deceive because | have never
seen... have never reviewed it [clinical guidelines].
(Nurse, F)

...no guideline is available. (Clinical officer, F)

1’ve not yet reviewed the guidelines, 1’ve never
reviewed, maybe people review it but me personally,
I’ve not. (Nurse, M)

...they [the patient] will not tell you everything, so
basing on their symptoms you may miss it, you may
just send them and do other tests... (Clinical officer,
M) ... lack of clinical knowledge or skills on how

to diagnose and then secondly when you have the
strips, the test strips are faulty, so the result may
become negative when actually the patient is what
positive. (Medical officer, 27)

... health educating a patient—It will make that
patient who is down there or who is having those
signs to come up or come to the hospital and get
treatment. (Nurse, F)

...also give health education to the community...we
should also give that health education. (Nurse, F)

...reagents [for CM testing] are not there. (Clinical
officer, M) ...lack of the diagnostic materials.
(Nurse, M)

...the fluconazole, the price is very high. Other
people they cannot afford, so we always end up
referring them to the government hospital where
they can get free service. (Nurse, F) The drugs at
times are not here. (Clinical officer, F)
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KNOWLEDGE
= Patient Education
= Provider Education

ATTITUDE = Community Education
= Confidence in CM diagnosis = Community Knowledge
= Purpose
= Stigma

= Reviewing CM guidelines

SALIENCE OF BEHAVIOR
= |mportance of CM
= Importance of CM diagnosis
= Importance of CM treatment

Page 17

NORMS
= Culture
= Religion
= Stigma
= Referral if no diagnostics
= Referral if unable to manage ENVIRONMENTAL
CONSTRAINTS
= Patient Finances
= [rregular supply availability
= Access to CM diagnostics and
treatment
AGENCY

= Confidence in CM diagnosis
= Personal Experience

BEHAVIOR
Referral
Diagnosis
CM Treatment
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HABIT
= Referral if no diagnostics
= Referral if unable to manage
= Reviewing CM guidelines
= Patient education

Fig. 2.
Integrated behavioral model framework for provider coding.
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Provider Demographic Information

Demographic Information N=20
Age (mean, SD) 32.7,48.2
Sex: Male (N, %) 12 (60%)
Employment status: full time (N, %) | 19 (95%)
Years employed (mean, SD) 5.2, 4.4
Provider Type N, %
Nurse 8,40
Medical Officers 5,25
Clinical Officers 7,35
Health Center Type
Health Center IlI 7,70
Health Center IV 3,30
Providers by Health Center
Health Center 111
Nurse 7,875
Clinical Officer 4,57.1
Medical Officer 3,60
Health Center 1V
Nurse 1,125
Clinical Officer 3,429
Medical Officer 2,40
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Provider Knowledge

N, %
CM Cause
“Fungus 15,75
Bacteria, Virus, or TB 5,25
CM Transmission
*Airborne 11,55
Blood, contact, sexual contact 9,45
Who is susceptible to CM?
Immunocompromised 20, 100

What is the length of CM maintenance treatment

1 month 5,25
6 months 9,45
1 year 3,15
“cD4 2200 315
What CD4 is used to screen for CM?

<200 7,35
Other 13, 65

What diagnostic tests do you use for CM?
Lumbar Puncture or CSF analysis 9,45
India Ink 4,20
CrAg test 11,55
CBC/Blood Culture 2,10
| don’t know 2,10

What treatment do you give most often for CM?

Ampho B 8, 40
Fluconazole 7,35
Ampho B and fluconazole 5,35

What do you need to diagnose CM mo

re accurately?

India Ink 5,25
“CSF/Lumbar Puncture 4,20
*CrAg Test 3,15

“CSF culture 525

Blood Culture 2,10

X-ray 1,5

| Don’t know 1,5

Availability of Amphotericin B
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N, %
Not available 13,65
Sometimes available 7,35

*
Denotes correct answer
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Table 3.
Provider Knowledge by Cadre
N, %
CM Cause *Fungus
Medical Officers 5, 100
Clinical Officers 6, 85.7
Nurse 1,125
CM Transmission “Airborne
Medical Officers 4,80
Clinical Officers 3,429
Nurse 4,50
Who is susceptible to CM?
*Immunocompromised 20, 100
Length of CM maintenance treatment: *CD4 2200
Medical Officers 2,75
Clinical Officers 1,143
Nurse 0,0
What CD4 is used to screen for CM: “CD4 <200
Medical Officers 2,40
Clinical Officers 4,57.1
Nurse 1,125

What treatment do you give most often for CM: *Ampho B and Fluconazole

Medical Officers 3,60
Clinical Officers 2,28.6
Nurse 0,0
Amphotericin B is available
Medical Officers 3,60
Clinical Officers 3,429
Nurse 1,125

What do you need to diagnose CM more accurately?

India Ink
Medical Officers 1,20
Clinical Officers 1,143
Nurse 3,375

“CSF/Lumbar Puncture

Medical Officers 1,20
Clinical Officers 2,28.6
Nurse 0,0
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N, %
*CrAg Test
Medical Officers 0,0
Clinical Officers 2,28.6
Nurse 0,0
“CSF culture
Medical Officers 3,60
Clinical Officers 3,429
Nurse 0,0
Blood Culture
Medical Officers 0,0
Clinical Officers 0,0
Nurse 2,25
1 Don’t know
Medical Officers 0,0
Clinical Officers 0,0
Nurse 1,20

*
Denotes correct answer
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Patient Knowledge and Education

N, %

Do patients know about CM symptoms?
Yes 2,10
No 18, 90

How many patients heard about CM before their diagnosis?

None 10, 50

Few 6, 30

Most know 2,10

| don’t know 2,10

How often do you educate your patients about CM?

Never 5,25
Rarely 2,10
Sometimes 5,25
Monthly 2,10
Weekly 3,15
Daily 3,15

What prevents you from educating your patients?

Lack of knowledge 6, 30
CM is not common 2,10
Workload/lack of time 6, 30
Patients no show/missed appts 1,5
Nothing 5,25
Patients know about CM symptoms
Medical Officers 1,20
Clinical Officers 1,143
Nurse 0,0
Patients haven’t heard about CM
Medical Officers 1,20
Clinical Officers 5,714
Nurse 4,50
Never Educate Patients on CM
Medical Officers 0,0
Clinical Officers 2,28.6
Nurse 3,375
Lack of knowledge prevents patient educ
Medical Officers 0,0
Clinical Officers 2,28.6
Nurse 4,50
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N, %
Nothing prevents from educating patients
Medical Officers 3,60
Clinical Officers 3,42.9
Nurse 0,0
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