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Abstract

Background

The number of patients with chronic kidney disease requiring hemodialysis services is
growing in Tanzania. Considering patients undergoing hemodialysis are outpatients, family
caregivers fill the gap of caring and support during the lifelong treatment process. Limited
information exists especially in the context of Tanzania regarding the challenges the family
caregivers encounter during their involvement in the caring process. This study aimed to
explore family caregivers’ experience of caring for patients undergoing hemodialysis at
Muhimbili National Hospital, Dar es Salaam, Tanzania.

Methods

A qualitative study employing phenomenological design was conducted. Fourteen family
caregivers of patients receiving hemodialysis services at Muhimbili National Hospital were
purposively selected. Semi-structured in-depth interviews were used for data collection.
Interviews were audio-recorded and transcribed verbatim. Data were analyzed following
Braun and Clarke’s six phases of thematic analysis.

Results

The study uncovered four key themes from fourteen interviews. The themes were: 1)
Family caregivers and providers’ interaction, focusing on interpersonal and professional
relationships 2) The status of dialysis treatment, describing access and availability of
resources for the provision of hemodialysis services 3) Impact of long-term care, touch-
ing issues of emotional, physical and social-economic impact to family members and 4)
Coping with caring, describing internal and external mechanisms family members use to
adjust to demanding situation of caring their loved ones.
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Conclusion

Caring for patients receiving hemodialysis treatment burdens family caregivers, impacting
their livelihood and resources. Healthcare providers need to build a close working relationship
with family caregivers to understand their challenges and needs and help build their coping
capacities. Additionally, dialysis service coverage issues such as affordability, accessibility, and
availability need to be addressed to reduce the caring burden on family caregivers.

Background

Chronic kidney disease (CKD) is a global public health problem affecting approximately 10%
of the global population with a higher burden among people living in low and middle-income
countries (LMIC [1,2]. The prevalence of CKD in Sub-Saharan Africa is estimated to be 14%
[3] which is similar to the prevalence in Tanzania estimated to be between 7 and 16% [4]. By
2024, CKD is projected to become the fifth leading cause of years of life lost worldwide, with a
significant impact on LMICs [5].

Hemodialysis is one of the main treatment options for patients with CKD, however, it
has limited access for many patients in LMICs [6]. Many countries in LMIC settings have
made efforts to improve access to care, this has been the case for Tanzania which has seen
an increase in the number of hemodialysis units and patients on maintenance therapy from
about 1000 in 2019 to more than 3000 [7,8]. However, despite country-specific efforts to
improve dialysis access, statistics indicate that fewer than 5% of patients with CKD in Sub-
Saharan Africa receive life-saving dialysis treatment [1].

Family caregivers (FCGs) play a key role in supporting and caring for patients undergoing
hemodialysis by attending to their psychological, social, physical, and emotional needs. The
caring responsibilities shouldered by FCGs are reported to hurt their quality of life straining
their physical, social economic, and psychological capacities which may consequently lead to
poor coping with life [9-12].

Quality of care of patients on maintenance hemodialysis requires a comprehensive
approach that will support FCGs. The growing number of patients with CKD on dialysis calls
for initiatives for supporting FCGs. While studies in LMICs have highlighted health system
challenges faced by FCGs, a significant gap remains in understanding FCGs’ experiences
within Tanzania’s context. Specifically, there is no data on how Tanzania’s unique cultural
dynamics—such as gender roles, communal caregiving traditions, or reliance on extended
family networks shape FCGs’ experiences in caring for chronic diseases like CKD. Without
studies exploring these contextual factors, initiatives to support FCGs risk being ineffective
or culturally misaligned, perpetuating cycles of caregiver burnout and hindering Tanzania’s
ability to manage its growing CKD burden.

The qualitative study was conducted aiming to explore the experiences of FCGs of patients
undergoing hemodialysis treatment at Muhimbili National Hospital. This approach is suited
to uncovering relational dynamics and understanding the meaning the FCGs attach to their
caring role.

Methods
Study design

This was a descriptive qualitative study using semi-structured interviews to explore the FCGs’
experiences in caring for their family members undergoing hemodialysis. Reflexive thematic
analysis approach was used in analyzing data [13]. The Consolidated Criteria for Reporting
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Qualitative Research (COREQ) checKklist [14] was employed to enhance the rigor and trans-
parency of the study’s reporting, as detailed in Supporting Information S1 Text.

Study setting

The study was conducted in the renal unit at Muhimbili National Hospital (MNH), a national
referral hospital in Tanzania. The unit is the largest and more advanced in the country
equipped with 46 hemodialysis machines serving an average of 138 patients per day. Gener-
ally, patients at the unit receive 4 hours of hemodialysis sessions thrice a week.

Sample size and selection

Participants in this study were purposefully selected [15], considering that they are over 18
years old and accompanying their family members to the renal unit. Additionally, to ensure
consistency and richness of information provided, only participants with at least six months
of caregiving and who could express themselves well were selected. Based on the literature,
initially, 20 participants were considered for recruitment [16], however, recruitment of partic-
ipants ended at 14 participants after reaching saturation point, when no new pattern or insight
emerged from additional interviews [17]. This was observed through constant comparison of
new data to previously coded data from interviews.

Data collection and procedure

Data collection took place from 5% June to 1* July 2023. Eligible FCGs escorting their
patients to the renal unit for hemodialysis were identified, and were given information
about the purpose of this study while waiting for their patients undergoing dialysis ses-
sions; those who agreed to participate were given appointments for interview based on their
convenience for their subsequent visit to the renal unit. On the scheduled dates, participants
were asked to provide written informed consent to participate in the study, and those who
consented were interviewed in a dedicated room in the renal clinic to ensure privacy. One
researcher (AM) conducted the interviews using a semi-structured interview guide devel-
oped by the research team based on the topic and literature and pretested to two FCGs

(See Supporting Information S2 Text). Only the researcher and one participant were in

the dedicated interview room. After self introduction and interview process explained, the
opening question was Tell me about your life when you started caring for your loved one in
need of hemodialysis treatment. The conversation with respective FCGs flowed naturally by
asking questions followed by probes, no FCG withdrew from the interview. All interviews
were audio-recoded and field notes were taken to capture non-verbal responses and other
emerging issues. The interviews lasted between 45-70 minutes. Initial interviews were used
by researchers to shape the subsequent interviews to ensure the richness of the collected
data. All Interviews were conducted in Kiswahili language which is the national language of
the participants.

Data analysis

The study employed an inductive thematic analysis approach following Braun and Clarke’s

six phases of thematic analysis [18]. The audio-recorded interviews were transcribed verbatim
and transcripts were then compared with audio files to ensure no data was missing. A reflexive
thematic analysis trail was followed [13], whereby a researcher is actively involved in interpre-
tations of patterns of meaning across the dataset. The process started with the familiarization
of transcripts, which was achieved through multiple readings followed by the generation

of codes by identifying meaningful pieces of text. Codes were translated into the English
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language to facilitate the analysis process. After completion of coding, codes were examined
for patterns and were then grouped according to similarities. Each group of similar codes
was labeled with a tentative theme. The process of creating codes and themes underwent an
iterative process involving co-authors (AM,MN and FF) and one qualitative expert. During
the process, themes were re-examined for connections, some were merged or divided and
subthemes were created. Lastly, the identified themes guided the report writing on the experi-
ences of FCGs for hemodialysis patients with relevant quotes linked to each theme.

Trustworthiness

Probe questions and iterative questioning were used to get detailed information while avoid-
ing any misunderstanding. The researcher and co-authors worked together on the trail of
research including verification of the data collection procedure, analysis, and interpretation
process. Meetings were made virtually and physically to follow progress, deliberate on emerg-
ing issues, reflect, and plan for the next activities. Initial findings from the study were shared
with some participants during subsequent visits to the clinic so that they could give their
thoughts on how the findings reflected their experiences [19]. Additionally, a faculty from
Muhimbili University of Health and Allied Sciences was involved in reviewing the analysis
process and interpretation of data.

Ethics approval and consent to participate

The study received ethical approval from the Institutional Review Board of Muhimbili
University of Health and Allied Sciences (MUHAS) (Reference No.DA282/298/01.C/1708),
with additional permission granted by Muhimbili National Hospital management. Before
data collection, the researcher thoroughly explained the study’s purpose, benefits of par-
ticipating in the study, participants’ rights and confidentiality measures to be taken.
Participants were assured of their right to decline participation or skip sensitive questions
without consequence. Written informed consent was obtained from each participant before
conducting interviews, ensuring voluntary and transparent engagement throughout the
research process.

Results

Participant socio-demographic characteristics

Fourteen participants were interviewed, of which nine were female and five were male. About
half of the participants 7(50%) were aged between 30 and 50 years. More than one-third of
participants 6(43%) had completed secondary education. Most of the participants 13(93%)
had experience of caring for their patients between 1-4 years (Table 1).

During the analysis process,38 initial codes were identified, After merging similar codes,
they were reduced to 10 final codes or subthemes which were further grouped into 4 main
themes. The themes are 1) FCGs and health care providers’ interaction, 2) The status of
dialysis treatment, 3) Impact of long-term care, and 4) Coping with caring. The themes and
subthemes are presented in Table 2.

Theme 1: Family caregivers and healthcare providers’ interaction

This theme provides broader experiences and perceptions of how healthcare providers
interact and respond to the needs and concerns of family caregivers (FCGs) during the care
process. Two sub-themes were identified: the attitude of healthcare providers and infor-
mation sharing and decision-making. Generally, participants emphasized that effective
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Table 1. Participants characteristics (n=14).

Gender Male 5
Female 9
Age(Median:36 years) Below 30 5
30-49 7
50-69 2
Level of education Primary education 5
Secondary education 6
College and above 3
Duration of caregiving Less than a year 1
(min: 6 months; max: h
3 years; median: 17 months) More than a year 13
Relationship to the Parent 4
patient receiving 5
hemodialysis treatment spouse
Sibling 3
Others 2
Employment status Formal employment 4
Self-employed 10

https://doi.org/10.1371/journal.pone.0321732.t001

Table 2. Themes and subthemes related to FCGs’ experience.

Theme Subtheme Codes

1. Family caregivers-healthcare providers’ interaction Attitude of healthcare providers Lack of empathy
Not listened to
Supportive and helpful

Information sharing and decision-making

Inadequate shared information
Delayed communication
Exclusion from care decisions

2. The status of dialysis treatment

Access to dialysis treatment

High transport costs
Expensive treatment
Long waiting times

Reliability of dialysis treatment

Frequent machine malfunctions
Staff shortages
Limited dialysis machine

3. Impact of long-term care

Emotional impact

Feeling helpless
Persistent frustration
Loss of dignity

Physical impact

Persistent fatigue
Sleep deprivation
Burnout from treatment procedures

Economic impact

Financial burden of caring
Reduced income-generating capacity

Social impact

Feeling abandoned
Restricted life
Balancing caregiving responsibilities

4. Coping with caring

Religious coping

Seeking comfort in faith
Attending prayers for support

Sharing experiences

Finding comfort in talking to others

Reassured through listening to similar experiences

https://doi.org/10.1371/journal.pone.0321732.t002
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communication, collaboration, and empathy from healthcare providers were crucial in foster-
ing trust and partnership with FCGs during patient care

Attitude of healthcare providers. There were mixed perspectives on how healthcare
providers interact with FCGs. Some participants narrated that nurses had little time to talk
with them when seeking information about their patients, yet they appeared busy with tasks
not directly related to their work. One participant stated:

Nurses attending to our patients should focus on their work because others are busy with
other things...when you ask them something or want some clarification about the treatment,
they don’t pay attention to you. (P11)

Another participant described that the way healthcare providers communicate with FCGs is
situational, depending on individual character and other internal and external forces:

It depends...you may ask a nurse a question and she may answer you with a high tone,
another may answer you with a normal tone, another will smile...so it is not uniform for all.
It depends on the state of their mind at that time and day. (P3)

A similar sentiment was expressed by another participant who described that the way health-
care providers communicate depends on how they are approached:

If you approach them in a good manner, they will respond to you well...but if you seem like chal-
lenging their profession...you will get problems and the interaction may not be smooth. (P10)

Other participants described a good experience interacting with healthcare providers and
appreciated their support and professionalism:

The nurses and doctors have good hearts and are very supportive. I asked one doctor for his
phone number to call just in case my patient had a problem, and he gave it to me without
hesitation. (P1)

In general, the subtheme describes inconsistent interactions between participants and health-
care providers, where the latter’s attentiveness varied depending on their workload, personal
demeanour, and the approach taken by FCGs toward engaging with them.

Information sharing and decision-making. Some participants emphasized the need
for active sharing of relevant medical information from healthcare providers to family
members. They pointed out that this aspect was lacking and asserted that timely and accurate
information sharing helps FCGs make informed decisions and actively participate in
supporting the patient’s care:

I need to know a lot about the procedures to follow, the plan of care, and how to manage
complications associated with the disease...I should not be left speculating like this. (P4)

Some participants thought that nurses and doctors were very busy, making meaningful
interactions with patients. They recommended the allocation of more time for interactions
between healthcare workers and family members:

I think due to the high number of patients they (healthcare providers) attend, they don’t have
enough time for us to ask questions about our patients and procedures. We need dedicated
time for meetings between doctors and us. (P7)
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The subtheme highlights participants’ views that timely and transparent information sharing
is essential for empowering caregivers to actively participate in care decisions. However, sys-
temic constraints, such as time shortages, often hinder this process.

Theme 2: The status of dialysis treatment

This theme identified two subthemes namely access to dialysis treatment and the reliability of
dialysis treatment.

Access to dialysis treatment. Expenses related to the treatment included medical
appointments, dialysis sessions, medications, laboratory tests, and transportation to the
facility. High treatment costs disproportionately affected uninsured families, forcing reduced
session frequency and amplifying financial strain, while insured caregivers reported relative
relief.

It is saddening that I can only afford to bring my mother for a session once a week...some-
times I have to postpone treatment. Those with insurance can do so even thrice a day...you
wish to bring your patient for treatment accordingly but you cannot afford it...the cost of
treatment is very high. (P2)

Additionally, another participant narrated:

The cost of treatment is not compatible with the income of an ordinary citizen...otherwise I
would have brought my brother twice a week...but because of the high cost, sometimes eight
days may pass...if the cost could be reduced to half...I could somehow afford. (P11)

On the contrary, participants with insurance covering the treatment had different experiences:

I'm thankful that my patient has a health insurance plan that covers part of the dialysis
treatment...so I'm not much stressed as I can manage other expenses. (P6)

Reliability of dialysis treatment. Participants shared their experiences regarding the
extent to which the treatment meets their expectations and provides optimal care for their
patients:

You find that the room has six machines and many patients are waiting...it takes a long time
until your turn comes, by then your patient’s condition has worsened. (P3)

Another participant narrated:

You may come here for the session and you are told there is no water (dialysate)...instead of
doing the session at 10 am, you end up doing it at 4 pm... this is a problem. (P6)

Some participants described that a shortage of staff contributes to delays:

I'm satisfied with the services provided; however, the problem is the shortage of staff...and
sometimes nurses and doctors come late...instead of receiving treatment at 9 am, you get
services at 11 am. (P12)

Participants generally agreed that delays caused by equipment shortages, staff scarcity,
and logistical disruptions negatively affected the quality of dialysis services, which in turn
impacted the experiences of family caregivers
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Theme 3: Impact of long-term care

The theme focuses on understanding the emotional, physical, economic, and social impacts of
caring for a loved one exhibited by FCGs.

Emotional impact. Caregivers reported heightened stress, mental fatigue, and a need
for psychological support to navigate the emotional toll of managing chronic illness. The
following quotes are expressing this:

Caring for a kidney patient has taken a toll on my mental health due to the stress
involved. Balancing the needs of an angry patient and putting on a happy face can be
challenging and distressing. (P14)

Another participant expressed:

Because you are involved with the patient for a long time, you become mentally sick too...you
may find you speak to yourself, doing abnormal things...this means we also need some kind of
counselling. (P4)

Physical impact. Chronic sleep deprivation and physical exhaustion were common, as
FCGs prioritized patient needs over their own well-being as expressed by one participant:

Taking care of a patient makes you unable to get more than four hours of sleep at night. In
any case, you must awaken from the patient’s discomfort. You’ll most likely feel fatigued the
next morning as a result of your lack of sleep. (P7)

Economic impact. Financial sacrifices, including depleted savings and compromised
livelihoods, underscored the economic difficulties faced by caregivers funding long-term
treatment.This is expressed in the following excerpts:

The process of caring for my mother has interfered with my normal life...the ill-
ness is the source of poverty. The family business has gone down because the money
was just coming out to cover the treatment...but I don’t blame anyone for what is
happening. (P12)

Another participant added:

I used to think kidney failure is a disease for affluent people, but people with low life are now
struck by it...Imagine you have a patient who spends a lot of money per month more than
your salary...will you be able to afford treatment along with your family’s needs.... you can’t;
it’s so difficult, this is what happening to me...! (P4)

Social impact. Majority of the participants said that caregiving strained familial
bonds, with isolation and abandonment exacerbating the emotional and practical
challenges of sustaining care. They expressed their sentiments in the following
words

Some close family members who are capable of helping are increasingly giving excuses for
not being able to help our father, even being present for him. When you call them, they don’t
answer your phone, because they know you are going to ask them for money...so you feel you
are abandoned. (P5)
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Another participant narrated that:

The situation has left my family in shambles...when you have financial difficulties bad things
start to creep into your marriage, children start behaving badly especially girls...even boys
start stealing things...all because of hunger in the house. (P9)

Theme 4: Coping with caring

FCGs leaned on faith and peer solidarity to navigate caregiving challenges, finding solace in
spiritual practices and shared experiences.

Religious coping. Many participants expressed a deep sense of faith, finding comfort in
their belief that their circumstances were part of a divine plan. As one participant shared:

I'm comforted by the word of God, you know everything is ordained by him, even this sick-
ness. (P14)

Sharing experiences. FCGs acknowledged that sharing experiences among fellow
caregivers helped them learn from one another to deal with the hurdles of caring and
therefore stay strong. One participant expressed that:

When you have this kind of burden you wish to have someone close to you who can under-
stand your situation, when we meet with our fellows we talk together and exchange experi-
ences...it helps a lot to navigate through same challenges. (P9)

Discussion

The current study aimed to gain insight into FCGs’ experience of caring for patients undergo-
ing hemodialysis at a tertiary referral hospital in Tanzania. The FCGs described a wide range
of issues resulting in four main themes: healthcare providers’ interaction, the status of dialysis
treatment, the impact of long-term care, and coping with care.

FCGs are partners with healthcare providers in caring for patients with chronic diseases
[20]. In this relationship, healthcare providers play a crucial role in easing the burden that FCGs
shoulder [21]. The findings of this study revealed that most healthcare providers did not apply
empathy as a communication strategy to engage with FCGs, this could be attributed to a lack of
communication skills or awareness of the important role FCGs play in patient care. The findings
highlight the importance of equipping healthcare providers with competencies towards improv-
ing empathetic communication to build a trusting relationship with FCGs that can foster a good
patient care experience [22-24]. This can be done by improving the organizational working
environment and culture that empowers healthcare providers to demonstrate empathy [25].

FCGs identified that timely and accurate information sharing is crucial for informed
decision-making and active involvement in patient care. It was noted that FCGs are not well
involved in the decision-making for their patients, often they were just recipients of directives
from healthcare providers of what to do for their patients. The findings of this study high-
light the importance of bridging communication and collaboration gaps between healthcare
providers and FCGS. Studies have shown that when healthcare providers implement the
Family-Centered Care model in chronically ill patients there is improvement in communica-
tion and inclusivity in the care process therefore this should be promoted.

Caring for patients with chronic conditions affects the lives of family members, par-
ticipants in this study reported disruption in their economic, physical, and psychosocial
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well-being. Self-employed respondents had to sacrifice their financial activities to make time
for supporting patients, and as a result, they were subjected to income hardships that com-
promised their ability to pay for the treatment costs of their patients. This is consistent with
findings from other studies that reported financial burden as one of the major challenges for
FCGs of patients with chronic diseases [26]. Literature shows that financial strain on FCGs
has far-reaching consequences including creating a vicious cycle of dependency and being a
root cause for other health-related problems in FCGs including depression [11,27-30].

Participants reported physical exhaustion attributed to fatigue and sleep disruptions, due to
frequent visits for hemodialysis sessions several times per week. The findings of this study are
consistent with previous studies indicating fatigue to be a common physical problem affect-
ing the quality of life among FCGs [31-33]. Moreover, our study revealed that FCGs experi-
enced heightened levels of anxiety and distress related to meeting the treatment demands of
their patients. The finding of our study concurs with past research showing that depression,
anxiety, and feeling burdened were common among FCGs of patients with chronic illnesses
[34-37]. The findings highlight the importance of having strategies in place to mitigate these
consequences. Such strategies may include educational, supportive, and counseling inter-
ventions to build resiliency and capacity to handle the situation. In addition, FCGs should be
encouraged to practice their religious freedom and share experiences among themselves as a
means of coping with caring experiences [9,26,38,39].

The findings of the study show most FCGs struggle to bear the cost of dialysis treatment
considering that the majority of them had no insurance schemes and therefore had to use
cash. In this context, some prescribed medications and therapy sessions are skipped affect-
ing the effectiveness of treatment. The findings of our study are similar to previous studies
reporting that high dialysis treatment costs lead to a financial burden on FCGs resulting
in poor adherence to dialysis treatment among patients [27,40-42]. Our findings show the
need to implement health policies and strategies that can lower treatment costs to benefit the
majority of treatment users who happen to be low-income earners. This must go in hand with
increasing the number of dialysis centers and dialysis machines, which are currently scarce,
compared to the number of patients. Improvement in the availability and quality of dialysis
treatment is anticipated to increase access and reduce anxiety among FCGs [43].

Practical implications of research findings

The findings of this study have important implications for improving the support and well-being
of FCGs of patients undergoing hemodialysis. The study highlights the critical role of healthcare
providers in fostering a collaborative and empathetic relationship with FCGs to enhance patient
care. A lack of empathetic communication and limited involvement of FCGs in decision-making
suggest targeted training programs to equip healthcare providers with effective communication
skills and a family-centred care approach. Additionally, the financial, physical, and emotional
burdens faced by FCGs emphasize the necessity for policy interventions, such as subsidized
treatment costs and increased access to dialysis facilities. The findings also underscore the
importance of psychosocial support strategies, including counselling services and peer support
to address the anxiety and financial strain reported by FCGs. By addressing these challenges,
healthcare systems can improve the caregiving experience, enhance patient outcomes, and
ensure a supportive healthcare environment for both patients and their caregivers.

Strengths and limitations of the study

This may be the first study exploring the experiences of FCGs of patients undergoing
hemodialysis in a Tanzanian setting, offering an in-depth insight into the situation and
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therefore filling some knowledge gaps regarding the provision of dialysis services within
the healthcare system. It is crucial to recognize that the interviews were conducted in
one dialysis unit in Tanzania and therefore experiences of FCGs regarding the services
and interactions with healthcare providers may not be the same limiting the transfer-
ability of the findings. Considering that the nature of the research required the FCGs

to recall their experiences, this could have subjected data to recall bias. Nevertheless,
principles of ensuring the trustworthiness of the study were rigorously followed. More-
over, as the interviews were conducted in Kiswahili and later translated into English

at the coding level, there is a risk of misinterpretation or loss of meaning during
translation.

Conclusion

Family caregivers of hemodialysis patients experience some challenges interacting and com-
municating with healthcare providers. There is a need to improve mutual relationships and
involvement in the care process to optimize patient outcomes. Additionally, the caring process
subjects FCGS to a burden encompassing economic, physical, and psychosocial. To effectively
cope with the burden, tailored supportive interventions embracing a family-centered model
need to be implemented or enhanced.

Supporting information
S1 Text. A COREQ checKklist.
(DOCX)

S2 Text. A guide for in-depth interview.
(DOCX)

S3 Text. Excerpts from transcripts.
(DOCX)

Acknowledgements

The authors would like to thank all study participants and the Muhimbili National Hospital
management for facilitating data collection.

Author contributions

Conceptualization: Ally Halfan Magenge, Menti Lastone Ndile.

Formal analysis: Ally Halfan Magenge, Menti Lastone Ndile.

Methodology: Ally Halfan Magenge, Menti Lastone Ndile.

Writing - original draft: Ally Halfan Magenge, Menti Lastone Ndile.

Writing - review & editing: Ally Halfan Magenge, Menti Lastone Ndile, Francis Furia.

References

1. Francis A, Harhay MN, Ong ACM, Tummalapalli SL, Ortiz A, Fogo AB, et al. Chronic kidney disease
and the global public health agenda: an international consensus. Nat Rev Nephrol. 2024;20(7):473-85.
https://doi.org/10.1038/s41581-024-00820-6 PMID: 38570631

2. Dengl, Guo S, LiuY, ZhouY, LiuY, Zheng X, et al. Global, regional, and national burden of chronic
kidney disease and its underlying etiologies from 1990 to 2021: a systematic analysis for the Global
Burden of Disease Study 2021. BMC Public Health. 2025;25(1):636. https://doi.org/10.1186/s12889-
025-21851-z PMID: 39962443

PLOS One | https://doi.org/10.1371/journal.pone.0321732 May 2, 2025 1/14



http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0321732.s001
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0321732.s002
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0321732.s003
https://doi.org/10.1038/s41581-024-00820-6
http://www.ncbi.nlm.nih.gov/pubmed/38570631
https://doi.org/10.1186/s12889-025-21851-z
https://doi.org/10.1186/s12889-025-21851-z
http://www.ncbi.nlm.nih.gov/pubmed/39962443

PLOS ONE

Family caregivers' experience of caring for patients undergoing hemodialysis at a referral hospital

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Hariparshad S, Bhimma R, Nandlal L, Jembere E, Naicker S, Assounga A. The prevalence of chronic
kidney disease in South Africa - limitations of studies comparing prevalence with sub-Saharan Africa,
Africa, and globally. BMC Nephrol. 2023;24(1):62. https://doi.org/10.1186/512882-023-03109-1 PMID:
36944928

Ploth DW, Mbwambo JK, Fonner VA, Horowitz B, Zager P, Schrader R, et al. Prevalence of CKD, dia-
betes, and hypertension in rural Tanzania. Kidney Int Rep. 2018;3:905-915. https://doi.org/10.1016/.
ekir.2018.04.006

GBD 2021 Forecasting Collaborators. Burden of disease scenarios for 204 countries and terri-
tories, 2022-2050: a forecasting analysis for the Global Burden of Disease Study 2021. Lancet.
2024;403(10440):2204-56. https://doi.org/10.1016/S0140-6736(24)00685-8 PMID: 38762325

Himmelfarb J, Vanholder R, Mehrotra R, Tonelli M. The current and future landscape of dialysis. Nat
Rev Nephrol. 2020;16(10):573-85. https://doi.org/10.1038/s41581-020-0315-4 PMID: 32733095

Furia FF. Progress in CKD care and integration of adult and childhood nephrology services in
Tanzania. Kidney360. 2024;5(7):1037—-40. https://doi.org/10.34067/KID.0000000000000477 PMID:
39254462

Furia FF, Shoo J, Ruggajo PJ, Kilonzo K, Basu G, Yeates K, et al. Developing nephrology services
in low income countries: a case of Tanzania. BMC Nephrol. 2019;20(1):378. hitps://doi.org/10.1186/
$12882-019-1568-7 PMID: 31623570

Ebadi A, Sajadi SA, Moradian ST, Akbari R. Psychological consequences for family caregivers of
patients receiving hemodialysis: threat or opportunity? BMC Psychol. 2021;9(1):154. https://doi.
org/10.1186/s40359-021-00667-7 PMID: 34620241

Levy Erez D, Meyers MR, Raman S, Thomas M, Furth S, Forrest CB, et al. When dialysis “becomes
life”: pediatric caregivers’ lived experiences obtained from patient-reported outcomes measures. Front
Pediatr. 2022;10:864134. https://doi.org/10.3389/fped.2022.864134 PMID: 35676900

Paschou A, Damigos D, Skapinakis P, Siamopoulos K. The relationship between burden and depres-
sion in spouses of chronic kidney disease patients. Depress Res Treat. 2018;2018:8694168. https:/
doi.org/10.1155/2018/8694168 PMID: 29862072

Sajadi SA, Ebadi A, Moradian ST. Quality of life among family caregivers of patients on hemodialysis
and its relevant factors: a systematic review. Int J Community Based Nurs Midwifery. 2017;5(3):206—
18. PMID: 28670583

Byrne D. A worked example of Braun and Clarke’s approach to reflexive thematic analysis. Qual
Quant. 2021;56(3):1391-412. https://doi.org/10.1007/s11135-021-01182-y

Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a
32-item checklist for interviews and focus groups. Int J Qual Health Care. 2007;19(6):349-57. https:/
doi.org/10.1093/intghc/mzm042 PMID: 17872937

Campbell S, Greenwood M, Prior S, Shearer T, Walkem K, Young S, et al. Purposive sam-
pling: complex or simple? Research case examples. J Res Nurs. 2020;25(8):652—61. https://doi.
0rg/10.1177/1744987120927206 PMID: 34394687

Hennink M, Kaiser BN. Sample sizes for saturation in qualitative research: a systematic review of
empirical tests. Soc Sci Med. 2022;292:114523. https://doi.org/10.1016/j.socscimed.2021.114523
PMID: 34785096

Saunders B, Sim J, Kingstone T, Baker S, Waterfield J, Bartlam B, et al. Saturation in qualitative
research: exploring its conceptualization and operationalization. Qual Quant. 2018;52(4):1893-907.
https://doi.org/10.1007/s11135-017-0574-8 PMID: 29937585

Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 2006;3(2):77—-101. https:/
doi.org/10.1191/1478088706gp0630a

McKim C. Meaningful member-checking: a structured approach to member-checking. Am J Qual Res.
2023;7:41-52.

Yakubu K, Malan Z, Colon-Gonzalez MC, Mash B. Perceptions about family-centred care among adult
patients with chronic diseases at a general outpatient clinic in Nigeria. Afr J Prim Health Care Fam
Med. 2018;10(1):e1-11. hitps://doi.org/10.4102/phcfm.v10i1.1739 PMID: 30456976

Reinhard SC, Given B, Petlick NH, Bemis A. Supporting family caregivers in providing care. Agency
for Healthcare Research and Quality (US); 2008.

Cannity KM, Banerjee SC, Hichenberg S, Leon-Nastasi AD, Howell F, Coyle N, et al. Acceptability
and efficacy of a communication skills training for nursing students: building empathy and discussing
complex situations. Nurse Educ Pract. 2021;50:102928. https://doi.org/10.1016/j.nepr.2020.102928
PMID: 33310509

PLOS One | hitps:/doi.org/10.1371/journal.pone.0321732 May 2, 2025 12/14



https://doi.org/10.1186/s12882-023-03109-1
http://www.ncbi.nlm.nih.gov/pubmed/36944928
https://doi.org/10.1016/j.ekir.2018.04.006
https://doi.org/10.1016/j.ekir.2018.04.006
https://doi.org/10.1016/S0140-6736(24)00685-8
http://www.ncbi.nlm.nih.gov/pubmed/38762325
https://doi.org/10.1038/s41581-020-0315-4
http://www.ncbi.nlm.nih.gov/pubmed/32733095
https://doi.org/10.34067/KID.0000000000000477
http://www.ncbi.nlm.nih.gov/pubmed/39254462
https://doi.org/10.1186/s12882-019-1568-7
https://doi.org/10.1186/s12882-019-1568-7
http://www.ncbi.nlm.nih.gov/pubmed/31623570
https://doi.org/10.1186/s40359-021-00667-7
https://doi.org/10.1186/s40359-021-00667-7
http://www.ncbi.nlm.nih.gov/pubmed/34620241
https://doi.org/10.3389/fped.2022.864134
http://www.ncbi.nlm.nih.gov/pubmed/35676900
https://doi.org/10.1155/2018/8694168
https://doi.org/10.1155/2018/8694168
http://www.ncbi.nlm.nih.gov/pubmed/29862072
http://www.ncbi.nlm.nih.gov/pubmed/28670583
https://doi.org/10.1007/s11135-021-01182-y
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/pubmed/17872937
https://doi.org/10.1177/1744987120927206
https://doi.org/10.1177/1744987120927206
http://www.ncbi.nlm.nih.gov/pubmed/34394687
https://doi.org/10.1016/j.socscimed.2021.114523
http://www.ncbi.nlm.nih.gov/pubmed/34785096
https://doi.org/10.1007/s11135-017-0574-8
http://www.ncbi.nlm.nih.gov/pubmed/29937585
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.4102/phcfm.v10i1.1739
http://www.ncbi.nlm.nih.gov/pubmed/30456976
https://doi.org/10.1016/j.nepr.2020.102928
http://www.ncbi.nlm.nih.gov/pubmed/33310509

PLOS ONE

Family caregivers' experience of caring for patients undergoing hemodialysis at a referral hospital

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37

38.

39.

40.

Parmar JK, UHeureux T, Anderson S, Duggleby W, Pollard C, Poole L, et al. Optimizing the integration
of family caregivers in the delivery of person-centered care: evaluation of an educational program for
the healthcare workforce. BMC Health Serv Res. 2022;22(1):364. https://doi.org/10.1186/s12913-022-
07689-w PMID: 35303870

Pehrson C, Banerjee SC, Manna R, Shen MJ, Hammonds S, Coyle N, et al. Responding empathically
to patients: development, implementation, and evaluation of a communication skills training module
for oncology nurses. Patient Educ Couns. 2016;99(4):610-6. https://doi.org/10.1016/j.pec.2015.11.021
PMID: 26686992

Yu CC, Tan L, LE MK, Tang B, Liaw SY, Tierney T, et al. The development of empathy in the health-
care setting: a qualitative approach. BMC Med Educ. 2022;22(1):245. https://doi.org/10.1186/s12909-
022-03312-y PMID: 35379249

Nkuranyabahizi M, Rajeswaran L, Ngendahayo F, Umuhire L, Shyaka JC, Dushimiyimana V, et al.
Caring experiences and support needs among family caregivers of patients with End Stage Renal
Disease (ESRD) in Rwanda: a descriptive qualitative study. Int J Afr Nurs Sci. 2021;15:100384.

Darwish MM, Hassan SH, Taha SF, Abd El-Megeed HS, Ismail TA-AM. Family impact and economic
burden among caregivers of children with chronic kidney disease in Assiut, Egypt. J Egypt Public
Health Assoc. 2020;95(1):27. https://doi.org/10.1186/s42506-020-00058-7 PMID: 33026547

Jafari H, Ebrahimi A, Aghaei A, Khatony A. The relationship between care burden and quality of life
in caregivers of hemodialysis patients. BMC Nephrol. 2018;19(1):321. hitps://doi.org/10.1186/s12882-
018-1120-1 PMID: 30419837

Joseph SJ, Bhandari SS, Dutta S, Khatri D, Upadhyay A. Assessing burden and its determinants in
caregivers of chronic kidney disease patients undergoing haemodialysis. Open J Psychiatry Allied
Sci. 2021;12(2):96-100. https://doi.org/10.5958/2394-2061.2021.00017.3 PMID: 35496347

Kisangala E, Mbivnjo EL, Webb EJD, Barrett B, Rukundo GZ, Namisango E, et al. Health and eco-
nomic impact of caregiving on informal caregivers of people with chronic diseases in sub-Saharan
Africa: a systematic review. PLOS Glob Public Health. 2024;4(12):e0004061. https://doi.org/10.1371/
journal.pgph.0004061 PMID: 39739846

Abebe A, Arba A, Paulos K, Abera W, Sidamo T, Shiferaw S, et al. The lived experience of primary
family caregivers of patients on hemodialysis treatment in Southern Ethiopia: a phenomenological
study. Int J Nephrol Renovasc Dis. 2022;15:41-52. https://doi.org/10.2147/IJNRD.S353191 PMID:
35237064

Akbari R, Farsi Z, Sajadi SA. Relationship between fatigue and quality of life and related factors
in family caregivers of patients on hemodialysis. BMC Psychiatry. 2023;23(1):430. https://doi.
0rg/10.1186/s12888-023-04934-2 PMID: 37316855

Nimah L, Nursalam N, Wahyudi AS, Mariyanti H. Quality of life of family caregivers of patients
undergoing dialysis: a literature review. SAGE Open Nurs. 2024;10:23779608241240124. hitps://doi.
org/10.1177/23779608241240124 PMID: 38549614

Ekstréom H, Auoja NL, ElImstahl S, Sandin Wranker L. High burden among older family caregivers is
associated with high prevalence of symptoms: data from the swedish study “Good Aging in Skéne
(GAS)‘.’J Aging Res. 2020;2020:5272130. https://doi.org/10.1155/2020/5272130 PMID: 32774920

Karimi Moghaddam Z, Rostami M, Zeraatchi A, Mohammadi Bytamar J, Saed O, Zenozian S.
Caregiving burden, depression, and anxiety among family caregivers of patients with cancer: an
investigation of patient and caregiver factors. Front Psychol. 2023;14:1059605. https://doi.org/10.3389/
fpsyg.2023.1059605 PMID: 37057172

Ormel |, Law S, Abbott C, Yaffe M, Saint-Cyr M, Kuluski K, et al. When one is sick and two need help:
caregivers’ perspectives on the negative consequences of caring. Patient Exp J. 2017;4(1):66—78.
https://doi.org/10.35680/2372-0247.1179

Stathopoulou A, Fragkiadakis GF. Assessment of psychological distress and quality of life of family
caregivers caring for patients with chronic diseases at home. AIMS Public Health. 2023;10(2):456—68.
https://doi.org/10.3934/publichealth.2023032 PMID: 37304586

Triana L, Sudjatmiko IG. The role of religious coping in caregiving stress. Religions. 2021;12(6):440.
https://doi.org/10.3390/rel12060440

Tudayan-Espiritu C. Stress, appraisal, coping and adaptation of family caregivers of patients on dialy-
sis: a transactional theory approach. J Interdiscip Perspect. 2024;2: 1-1.

Dodd R, Palagyi A, Guild L, Jha V, Jan S. The impact of out-of-pocket costs on treatment com-
mencement and adherence in chronic kidney disease: a systematic review. Health Policy Plan.
2018;33(9):1047-54. https://doi.org/10.1093/heapol/czy081 PMID: 30247548

PLOS One | https://doi.org/10.1371/journal.pone.0321732 May 2, 2025 13/14



https://doi.org/10.1186/s12913-022-07689-w
https://doi.org/10.1186/s12913-022-07689-w
http://www.ncbi.nlm.nih.gov/pubmed/35303870
https://doi.org/10.1016/j.pec.2015.11.021
http://www.ncbi.nlm.nih.gov/pubmed/26686992
https://doi.org/10.1186/s12909-022-03312-y
https://doi.org/10.1186/s12909-022-03312-y
http://www.ncbi.nlm.nih.gov/pubmed/35379249
https://doi.org/10.1186/s42506-020-00058-7
http://www.ncbi.nlm.nih.gov/pubmed/33026547
https://doi.org/10.1186/s12882-018-1120-1
https://doi.org/10.1186/s12882-018-1120-1
http://www.ncbi.nlm.nih.gov/pubmed/30419837
https://doi.org/10.5958/2394-2061.2021.00017.3
http://www.ncbi.nlm.nih.gov/pubmed/35496347
https://doi.org/10.1371/journal.pgph.0004061
https://doi.org/10.1371/journal.pgph.0004061
http://www.ncbi.nlm.nih.gov/pubmed/39739846
https://doi.org/10.2147/IJNRD.S353191
http://www.ncbi.nlm.nih.gov/pubmed/35237064
https://doi.org/10.1186/s12888-023-04934-2
https://doi.org/10.1186/s12888-023-04934-2
http://www.ncbi.nlm.nih.gov/pubmed/37316855
https://doi.org/10.1177/23779608241240124
https://doi.org/10.1177/23779608241240124
http://www.ncbi.nlm.nih.gov/pubmed/38549614
https://doi.org/10.1155/2020/5272130
http://www.ncbi.nlm.nih.gov/pubmed/32774920
https://doi.org/10.3389/fpsyg.2023.1059605
https://doi.org/10.3389/fpsyg.2023.1059605
http://www.ncbi.nlm.nih.gov/pubmed/37057172
https://doi.org/10.35680/2372-0247.1179
https://doi.org/10.3934/publichealth.2023032
http://www.ncbi.nlm.nih.gov/pubmed/37304586
https://doi.org/10.3390/rel12060440
https://doi.org/10.1093/heapol/czy081
http://www.ncbi.nlm.nih.gov/pubmed/30247548

PLOS ONE Family caregivers' experience of caring for patients undergoing hemodialysis at a referral hospital

41. Ma,YuH, Sun H, Li M, Li L, Qin M. Economic burden of maintenance hemodialysis patients’ families
in Nanchong and its influencing factors. Ann Palliat Med. 2020;9(6):3877—-84. https://doi.org/10.21037/
apm-20-1787 PMID: 33183045

42. Tang C-H, Chen H-H, Wu M-J, Hsu B-G, Tsai J-C, Kuo C-C, et al. Out-of-pocket costs and produc-
tivity losses in haemodialysis and peritoneal dialysis from a patient interview survey in Taiwan. BMJ
Open. 2019;9(8):e023062. https://doi.org/10.1136/bmjopen-2018-023062 PMID: 30904836

43. Japiong M, Landy CK, Fox MT, Mensah J, Adatara P. Factors affecting access to dialysis for
patients with end-stage kidney disease in Sub-Saharan Africa: a scoping review. Nurs Open.
2023;10(10):6724-48. https://doi.org/10.1002/nop2.1970 PMID: 37596727

PLOS One | hitps:/doi.org/10.1371/journal.pone.0321732 May 2, 2025 14/14



https://doi.org/10.21037/apm-20-1787
https://doi.org/10.21037/apm-20-1787
http://www.ncbi.nlm.nih.gov/pubmed/33183045
https://doi.org/10.1136/bmjopen-2018-023062
http://www.ncbi.nlm.nih.gov/pubmed/30904836
https://doi.org/10.1002/nop2.1970
http://www.ncbi.nlm.nih.gov/pubmed/37596727
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

