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Abstract
Background  Clinical guidelines recommend systematic follow-up of patients surviving invasive meningococcal 
disease (IMD) to assess sequelae. However, little is known about survivors and family caregivers’ experiences of the 
follow-up care. Study sought to explore IMD survivors’ and their family caregivers’ experiences after hospitalization for 
IMD and to identify unmet needs.

Methods  Semi-structured interviews were conducted with patients and family caregivers, identified through 
hospitals database. Interviews were audiotaped, transcribed and subject to a thematic analysis. NVivo software was 
used for data management and analysis.

Results  Eight IMD survivors and 14 family caregivers were interviewed. Three themes were identified from the data: 
(1) perception of patient and family caregiver on follow-up after IMD and role of healthcare professionals; (2) access 
to care and support; (3) relationship with healthcare professionals. Although most were satisfied with follow-up care 
after IMD, suggestions for improving the healthcare pathway were made relating information on potential sequelae 
and follow-up care, coordination, and access to psychological support.

Conclusions  This study confirms the need for more structured follow-up care for patients suffering from IMD and 
their families which is currently limited and focused on physical recovery. Optimal follow-up should aim to provide 
sufficient information, emotional support and logistical support for patient and family caregivers.

Trial registration  Ethics Committee of University of Lyon, France (ref: 2022-06-23-002).

Keywords  Meningococcal infections, Follow-up care, Patient experience, Family caregiver, Qualitative study
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Background
Invasive meningococcal disease (IMD) causes significant 
morbidity and mortality worldwide. According to the 
World Health Organization (WHO), approximately 10% 
of people who contract IMD will die, while up to 20% 
may develop long-term sequelae such as physical, neu-
rological, sensory, cognitive, or psychological issues [1]. 
IMD can also have a lasting effect on survivors’ quality 
of life, even without any lingering complications [2–4]. It 
can also impact the families of those affected, leading to 
lower quality of life, and increasing parents’ risk of devel-
oping psychological distress [5, 6].

In light of these potential long-term consequences, it’s 
crucial that patients and their caregivers receive adequate 
care and support [7]. In 2020, the WHO launched a 
global action plan for defeating meningitis, emphasizing 
the importance of conducting research to enhance the 
support and care provided to families and survivors [7].

Although some countries, such as France [8] have 
implemented evidence-based guidelines for managing 
people who have experienced an IMD, post-discharge 
medical follow-up can sometimes be random and fail 
to meet the needs of patients and their families [9, 10]. 
According to a survey conducted in the United Kingdom, 
it was discovered that about half of the 194 participat-
ing parents expressed concerns that their child’s require-
ments were not met [11]. The study identified several 
barriers, including difficulty to access medical follow-up, 
a lack of awareness of symptoms and potential sequelae, 
as well as poor communication between healthcare pro-
viders. These findings were echoed in another UK-based 
study, which interviewed 244 parents. Parents expressed 
a desire for improved communication regarding the 
treatment process and disease progression, as well as 
more frequent, specialized follow-up care [12]. How-
ever, it’s important to notice that, to our knowledge, only 
two studies on this topic exist, both of which are over a 
decade old, indicating the need for updated data. Addi-
tionally, these two studies did not consider the perspec-
tives of patients, whose experiences and needs may differ 
from those of family caregivers. Therefore, further in-
depth research is necessary.

According to the WHO’s plan, our study seeks to 
identify any gaps in post-IMD care as perceived by both 
patients and family caregivers. We aim to use this knowl-
edge to inform the creation of future interventions. To 
do so, we will explore the experiences of individuals who 
have survived an IMD, as well as those of their family 
members, in terms of post-IMD follow-up. Through qual-
itative research, we can gain a profound understanding of 
the daily lives of patients and their family caregivers [13, 
14]. This method reveals their perspectives and insights, 
highlighting areas where healthcare services could be 
improved [15, 16]. In light of the previous studies and the 

relatively low incidence rate of IMD, we have opted for 
qualitative approach that places a premium on depth and 
quality over quantity. This approach allows us to deeply 
understand the experiences and perspectives of our par-
ticipants, even with a limited number of participants.

Materials and methods
The COREQ (consolidated criteria for reporting quali-
tative research) checklist guided the preparation of this 
manuscript (Supplementary Table S1).

Study design
A pragmatic qualitative study using semi-structured 
interviews was implemented in 4 French intensive care 
units (ICUs) (two adults and two pediatrics ICUs) to 
address the research objective. Pragmatic qualitative 
research is not based on a specific theoretical perspective. 
It is more flexible and allows the study to be designed in 
way that is best suited the research question [17]. The 
aim of inquiry is to reach an in-depth understanding 
prioritizing description first [18]. Conducting qualita-
tive research offers rich and compelling insights into the 
real worlds, experiences, and perspectives of the partici-
pants [19]. Semi-structured interviews are an effective 
way to collect open-ended data and are designed to gar-
ner subjective responses from the participants regarding 
their experiences, perspectives or phenomena they have 
experienced [20]. This type of interview allows the par-
ticipant’s world to be explored in greater depth, facilitat-
ing rapport and empathy because the conversations are 
simply guided by the interview guide rather than dictated 
in a linear way by questions and answers. In addition, it 
allows researchers to be flexible and adaptable by follow-
ing the participant’s story and exploring new, more in-
depth avenues of research that had not been defined by 
the interview guide, while remaining within the frame-
work of the research questions posed [21].

Sample selection and recruitment
IMD cases were identified from a database of participat-
ing hospitals. Case managers at each hospital contacted 
eligible patients or their family caregivers by phone. 
If they agreed, they collected the consent forms and 
arranged appointments for interviews with the investiga-
tor (AB). The convenience and snowball methods were 
initially used to recruit participants, followed by the vari-
ation method to ensure that there was enough diversity 
in terms of gender, years of experience, and setting.

Participants eligibility for interview
Patients who suffered from IMD
IMD patients were eligible for the interview if they: (1) 
were aged ≥ 18 years old at the time of the interview; 
(2) have no cognitive or psychological impairment that 
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might have prevented the participant from discussing 
during the interview; (3) had a sufficient level of under-
standing and spoke French.

Family caregivers
Family caregivers were eligible if they: (1) were close 
relatives (parents, legal guardians, spouse, or husband); 
(2) without cognitive or psychological impairment; (3) 
involved in the relative care; (4) had a sufficient level of 
understanding and spoke French.

Data collection
Data were collected from medical records and interviews. 
All the data were anonymised.

From medical records
Data extracted from medical records were age, gender, 
date of disease onset, clinical presentation, sequelae at 
hospital discharge, the wards to which patients has been 
admitted and follow-up consultations. Sequelae were 
defined as complications attributable to the meningococ-
cal infection that were still present at hospital discharge 
and written in the medical record. Certain sequelae (such 
as hearing impairments, anxiety) may have been non-
permanent. The objective of this data extraction was to 
describe follow-up modalities after IMD.

From interviews
Experts in care pathways analysis (FC, GM, CD, PB, AB) 
developed the interview guides (Supplementary Table S2) 
and a multidisciplinary team including experts on IMD 
care (GMo, KK, CS, LA and members of IMD patient 
associations) reviewed them. The investigator (AB) tested 
the interview guides with the first three participants. This 
allowed the rest of the team to validate the final versions 
based on their comments. The investigator (AB) con-
ducted individual telephone or video interviews with all 
participants, recording them and taking detailed notes. 
Data collection continued until researchers found no new 
information to describe the research topic. Interviews 
were conducted at least 2 years after the IMD to ensure 
that patients and family caregivers had time to recover 
from the event.

Data analysis
A specialist transcriptionist (Genius, France) created 
verbatim transcripts based on the audio recordings. The 
three authors, AB, GM, and FC, who had received train-
ing in qualitative analysis, conducted the data analy-
sis using an inductive approach and coding techniques 
(supplementary table S3). They followed the five-step 
methodology proposed by Braun and Clarke for thematic 
analysis [19].

1.	 Familiarisation with the data: The first step involved 
thoroughly understanding the data by repeatedly 
reading and reviewing it. This process allowed the 
authors to develop a deep understanding of the 
content (AB, GM, FC).

2.	 Generation of initial codes: Once familiar with the 
data, the authors started identifying and creating 
initial codes by converting raw data (verbatim 
transcripts) (AB, GM, FC).

3.	 Identification of themes: The authors then 
reorganised the data to identify themes by 
hierarchically categorising concepts into more 
general themes. These themes were further 
developed, refined, and connected through 
continuous comparison. A final level of analysis 
articulated these themes (according to relationships 
of continuity, causality, concomitance, coexistence 
or overlap) around the initial research questions to 
structure the analysis (AB, FC).

4.	 Reviewing themes: The resulting themes were 
discussed and refined (AB, GM, FC).

5.	 Defining and naming themes: Finally, finer coding 
was used to illustrate the themes with specific 
examples (AB).

Trustworthiness
The criteria of credibility, confirmability, dependabil-
ity, and transferability as proposed by Lincoln and Guba 
(1986) were used to enhance the trustworthiness of the 
study [15, 22].

The credibility of the researchers was strengthened in 
two ways. First, they ensured that the investigators pos-
sessed the required expertise and analytical abilities 
needed to perform their tasks [23]. Second, they organ-
ised routine update meetings with the main participants 
of the study to review the developing topics arising from 
the data analysis [24]. The confirmability was established 
through various triangulation methods such as using 
multiple data sources and researchers. The dependability 
was ensured by providing a comprehensive explanation 
of the study methodology and arranging frequent meet-
ings among the lead coders and other team members to 
examine the results and address any potential coding dis-
crepancies [25]. Lastly, to guarantee the transferability of 
the study, details about the participants and settings were 
included [26].

Results
A total of 56 IMD cases were screened between 2015 and 
2020 and 19 accepted to participate. Based on the eligi-
bility criteria for interview, 8 interviews were conducted 
with patients and 8 with family caregivers respectively 
(n = 16). A further 8 family caregivers were identified 
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during interviews with patients only, 6 of whom were 
interviewed (Fig. 1). A total of 14 family caregivers were 
interviewed. All participants were interviewed once with 
a total of 22 interviews. The median length of each inter-
view was 93 [45–165] min.

Participant characteristics
Patients and family caregivers’ characteristics are sum-
marized in Tables 1 and 2 and detailed in supplementary 
file table S4-S5.

Table 1  Characteristics of patients interviewed (n = 8)
Variable Number (%)
Gender
  Male 1 (12.5%)
  Female 7 (87.5%)
Diagnosis
  Meningitis 3 (37.5%)
  Meningitis + septicemia 2 (25%)
  Purpura fulminans 3 (37.5%)
Time since the admission for IMD
  2-4y 6 (75%)
  5-7y 2 (25%)
Sequelae a

  Yes 5 (62.5%)
  No 3 (37.5%)
Sick leave b

  Yes 5 (62.5%)
  No 0
  Not applicable 3 (37.5%)
Age at time of the interview
  20-24y 3 (37.5%)
  25-29y 2 (25%)
  35-39y 3 (37.5%)
Y: year
a Sequelae were defined as complications attributable to the meningococcal 
infection that were still present at hospital discharge and written in the medical 
record
b According to participant’s statements

Table 2  Characteristics of family caregivers interviewed (n = 14)
Variable Number (%)
Gender
  Male 3 (21.4%)
  Female 11 (78.6%)
Family relationship
  Parent 12 (85.7%)
  Cousin 1 (7.1%)
  Spouse 1 (7.1%)
Age at time of the interview
  20-30y 1 (7.1%)
  30-40y 6 (42.8%)
  40-50y 2 (14.3%)
  50-60y 4 (28.6%)
  60-70y 1 (7.1%)
Temporary interruption of work a

  Yes 8 (57.1%)
  No 2 (14.3%)
  Not applicable 2 (14.3%)
  Not reported 2 (14.3%)
a According to participant’s statements, temporary work interruption to look 
after their children or spouse during and after hospitalization for IMD

Fig. 1  Unmet needs identified by IMD patients, and their family caregivers and suggestions for change
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Follow-up modalities post-IMD
In total, post-IMD follow-up data were collected from 
medical records and analysed for 16 patients (Table  3). 
Median duration of follow-up for patients with sequelae 
and without sequelae was 338.5 and 46 days respectively. 
Psychological support was offered by the hospital to 5 
patients and 3 family caregivers (Table 4).

Experience of patients and their family caregiver’s post-
discharge for IMD
Three main themes incorporating 6 categories were iden-
tified from the data (Table 5). Subcategories and quotes 
are detailed in supplementary file Table 6.

Perception on follow-up after IMD and role of healthcare 
professionals
Follow-up is satisfactory, although there are gaps  After 
the acute phase, the hospital arranged follow-up appoint-
ments to monitor the patient’s recovery and assess possi-
ble sequelae. For most participants, this was seen as logi-
cal and necessary. Although some follow-ups lasted only 
a few days, participants generally found them appropriate 
for their level of sequelae. Those who did not experience 
sequelae themselves or whose children did not experience 
them believed that more follow-ups would have been 
offered if they had experienced any sequelae. Most of the 
time, no further follow-up appointment was perceived as 
‘positive.’

However, for participants, follow-up was perceived as 
insufficient, particularly in the long term. They expected 
to benefit from more appointments to ensure that they 
no longer suffered from sequelae and had fully recovered. 
They hoped that the hospital contacted them to arrange 
an appointment a few months after IMD. The patient P6 
pointed out that follow-up appointment with the infec-
tious disease specialist had taken place too early after dis-
charge, with no sufficient time to recover and hence to 
ask questions on potential sequelae.

In both cases, patients and caregivers reported feeling 
relieved to stop follow-up appointments and return to 
normal life. Participants who required long-term follow-
ups with multiple health professionals found it difficult 
to attend appointments for treating sequelae, leading to 
physical and mental exhaustion. They also expressed a 
strong desire to return to a social life.

Perception of the role of healthcare professionals is 
heterogenous  Primary care healthcare professionals 
(HCPs) (such as general practitioners (GPs), physiother-
apists, nurses) and secondary care HCPs (such as ears, 
nose and throat specialists, infectious disease specialists, 
nephrologists) played a role in follow-up care after IMD, 
according to the number and type of sequelae. For partici-

pants P2, P3, P4, P5 and F13, GP played a supportive and 
accessible role. He or she was considered to be the first 
point of contact for any questions or concerns following 
discharge from hospital. The participants perceived their 
role as positive, particularly in terms of providing reassur-
ance and consideration. Their availability made them feel 
like GP understood the seriousness of the disease.

Table 3  Follow-up characteristics of patients with IMD, France 
(n = 16)

Patients 
without 
sequelae
(n = 8)

Patients 
with 
sequelae
(n = 8)

Length of follow-up (median) 46 [1-1496] 
days

338,5 [3-
2591] days

Follow-up consultations within the 1 
month after IMD (at least one)

71% (5/7) 75% (6/8)

Total number of follow-up consultations
  1 consultation 3 0
  2 consultations 3 2
  3 consultations 1 1
  4 consultations 0 1
  > 5 consultations 1 4
Neurological assessment (at least one)a 63% (5/8) 57% (4/7)
Hearing assessment (at least one)a 88% (7/8) 88% (7/8)
Cognitive assessment (at least one)a 0 0
IMD: Invasive Meningococcal Diseases
a According to French society of infectious diseases (SPILF) recommendations

Table 4  Psychological support during and after IMD for patients 
and family caregivers, France

Family 
caregivers
(n = 14)

Pa-
tients
(n = 16)

Psychological support within the hospital 3 (21%) 5 (31%)
  During hospitalization 2 (14%) 5 (31%)
  After hospitalization 1 (7%) 0
Psychological support without hospital 4 (29%) 6 (37%)
IMD: Invasive Meningococcal Diseases

Table 5  Overview of themes and categories relating to patients’ 
and family caregivers’ experiences of follow-up after IMD
Main themes Categories
Perception on follow-up 
after IMD and role of 
healthcare professionals

Follow-up is satisfactory, although there 
are gaps
Perception of the role of healthcare profes-
sionals is heterogenous

Access to care and 
support

Difficulty navigating the healthcare system 
and access to care
The importance of access to appropriate 
psychological support

Relationship with health-
care professionals

Communication is essential for patients 
and caregivers to understand and cope
The humane posture of healthcare profes-
sionals is recognized to help the well-being 
of patients and their family caregivers.
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However, for others (F14, F17 and F18), GP had limited 
role, if any, in follow-up. This was most often linked to 
the perception of GPs’ perceived lack of knowledge on 
IMD and the sequelae, or the absence of consultation on 
the part of participants in the context of IMD.

In contrast, participants identified specialists (such as 
infectious disease specialists, ENT specialists, rehabili-
tation physicians) as those who know about the disease 
and its sequelae and have the skills to diagnose and treat 
them. Participants P6 and F17 considered specialists to 
be the most appropriate healthcare professionals to coor-
dinate their care after hospital discharge.

Access to care and support
Difficulties navigating within the healthcare system 
and to access to adequate care  For participants P6 and 
F18, navigating within the care system was difficult, espe-
cially when follow-up involved several healthcare profes-
sionals. Participants expressed the feeling of being “deliv-
ered to themselves”, especially for organizing follow-up 
appointments. This difficulty was major because they did 
not know which medical services to refer to or whom to 
contact if they had questions. Access to care was also dif-
ficult for several participants, particularly family caregiv-
ers who mentioned the logistical complexity of getting to 
appointments while managing other family members or 
work.

Participants P3, F20, and F21 who experienced fewer 
difficulties were aware of the healthcare system’s organ-
isation due to their own experience. They sometimes had 
a key contact who supported them with care organisa-
tion and provided a global view of the follow-up. This key 
contact was perceived very positively by the participants 
who benefited from it, giving them a sense of fluidity in 
care rather than just juxtaposed examinations by differ-
ent specialists. These participants felt confident in the 
quality of care they received.

Importance of access to appropriate psychological 
support  Patients and their families saw IMD as a mean-
ingful event that evoked feelings of fear of death or wit-
nessing a family member’s death. Once back at home, they 
experienced emotions related to this event. In most cases, 
family and friends were supportive, providing emotional 
comfort and motivation to move forward. This support 
from the family group increased their confidence in deal-
ing with IMD and its consequences.

Nevertheless, although patients and caregivers empha-
sised the key role played by their surroundings, they 
acknowledged the limits of the emotional support they 
could offer. They expressed difficulties in fully sharing 
their emotions, feelings of not being understood, and a 
desire to protect others from their own feelings. Patients 

and family caregivers regretted that no psychological 
support had been proposed following the IMD. They 
described this as a ‘missing point’ or a ‘black head’ in the 
post-IMD discharge process.

Participants mentioned psychological support from a 
professional as a way to express their feelings and calm 
their fears with a neutral and unbiased person. How-
ever, this kind of support can take many forms. Partici-
pants P3, P7, F16 and F18 considered the meetings with 
other patients and parents as an opportunity to exchange 
on what they had lived through and how they felt, and 
to receive advice. The closeness to other survivors or 
family caregivers would make them feel ‘less alone’ and 
‘understood’.

Participants emphasised the importance of timing psy-
chological interventions. For patients, the need usually 
arises a few months after discharge, once their physical 
abilities have returned. For family caregivers, there was 
no consensus on an appropriate timing. Participants F19 
and F20 thought that suggestions should be made either 
during hospitalisation or immediately afterward. Others 
(F12, F15 and F18) prioritised follow-up appointments 
for their children and highlighted the lack of time for psy-
chological support during this period, as well as the need 
to give them time to resume a normal life.

Relationship with healthcare professionals
Communication is essential for patients and family 
caregivers to understand and to cope  One of the prin-
cipal reasons of dissatisfaction was the lack of informa-
tion after acute phase. Participants reported feeling unin-
formed about possible sequelae following infection and 
the importance of follow-up appointments in recovering 
from IMD. This feeling was associated with the need for 
reassurance that there were indeed no consequences. 
The difficulty in identifying an appropriate professional 
to address these issues further contributed to this lack of 
information. Participants P6, F13, and F16 considered the 
systematic long-term follow-up as an opportunity to com-
pensate for this lack. Parents specifically reflected a need 
for more information about the risk of IMD relapse, as 
well as advice on how to care for their child at home.

Participants explained that this need for information 
stemmed from a desire to understand the situation and 
prepare for what could happen in the future. This under-
standing allowed them to better cope with the situation 
and then move forward more effectively.

They thus emphasised the importance of clear and tai-
lored communication. They highlighted the efforts made 
by healthcare professionals to simplify their discourse, 
making it easier to understand. This communication 
helped to alleviate their stress and anxiety.
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The humane posture of healthcare professionals is 
recognized to help the well-being of patients and their 
family caregivers  Participants complimented the profes-
sionals around them for their human qualities: empathy, 
active listening, and kindness. These qualities made them 
feel supported. Participants also really appreciated the 
availability of healthcare professionals, in particular GPs 
and physiotherapists. They felt reassured to have someone 
available to answer their questions.

Conversely, inappropriate posture by healthcare pro-
fessionals reinforced participants’ anxiety and the feeling 
that they had to deal with the situation on their own.

Discussion
This study provides concrete evidence on how patients 
and their family caregivers perceive follow-up care fol-
lowing an IMD. They found it necessary to assess and 
manage sequelae, or to ensure that the patient does not 
suffer any sequelae following the serious event. The num-
ber of follow-up appointments was seen as being related 
to the presence of sequelae; this corresponds to findings 
from medical records indicating fewer consultations 
and shorter follow-ups for people who had none. These 
results are consistent with the literature, which shows 
that patients with sequelae consume more health services 
over the short and medium term, suggesting more com-
plex and longer treatment pathway [27–31].

Participants experienced difficulties accessing care 
because they had to navigate through an unfamiliar and 
complex medical system. Their findings are consistent 
with those in the literature [11]. These difficulties were 
exacerbated when specialists’ appointments were sched-
uled back-to-back, making it difficult for patients and 
family caregivers to understand the system, gather all the 
required information, and get an overview of the situa-
tion. The problem seems to be exacerbated by the lack of 
consensus on the roles of health professionals, especially 
GPs. This highlights the importance of defining these 
roles, as well as specifying how GPs and other health pro-
fessionals can collaborate to ensure the continuity and 
coordination of care.

During the interview, there was a constant need for 
information. The patients and caregivers wanted to know 
‘the whole story’ so that they could regain control over 
their lives and deal with the disease. This finding is con-
sistent with those of Haines et al. and Sweeney et al. [12, 
32]. As Bruchon-Schweitzer and Boujut point out, the 
search for information can serve as a coping strategy 
[33]. In response to difficult situations, people do not 
simply passively accept what happens; they take action. 
They view information as a tool that allows them to adapt 
and respond appropriately. This search for information, 
known as ‘problem-focused coping’, protects against 
the negative effects of stressful emotions [33]. However, 

the interviews showed that the content and quantity of 
information required can vary greatly, depending on the 
individual needs, literacy level and emotional state of 
the patient or caregiver. Healthcare providers commu-
nication should be based on professional awareness and 
understanding on how patients and their family care-
givers understand and experience IMD to address their 
requirement without unnecessarily increasing their anxi-
ety or insecurity [34, 35].

IMD was perceived as meaningful event by patients 
and family caregivers and psychological support was 
clearly identified as a key point to improve the healthcare 
pathway post-IMD. Even though the recommendations 
advise assessing the psychological consequences after 
hospital discharge, our findings showed that the psycho-
logical support was proposed by hospital to only a few 
of them, confirming the lack of systematic psychological 
support offer. This results support findings from others 
studies which reported the emotional burden associated 
with this event for both IMD survivors and their fam-
ily [36–38] and the requirement to systematically offer 
psychological support after hospital discharge [39, 40]. 
Further research should determine the timing at which 
psychological support would be useful and could be pro-
posed by medical team. This is an important point, as 
our interviews revealed that patients and family caregiv-
ers are initially mostly focusing on the physical aspects of 
recovery and freedom from disease. An offer of psycho-
logical support at the right time would improve patient 
and family caregiver adherence, as well as clear explana-
tions of its benefits.

Clinical implications and perspectives
Current follow-up care after the acute phase of IMD is 
variable and does not address patient’s complex individ-
ual needs [10, 11]. The present study highlights the need 
for more structured care of patients and family caregivers 
following hospitalization on a long-term basis, including 
informational, emotional, and practical support (Fig.  1). 
Our results identify suggestions which can help inform 
guidelines to improve follow-up offered to IMD survivors 
and their caregivers after discharge.

To enrich our understanding, further research should 
focus on the experience of healthcare professionals 
involved in the post-acute care of patients with IMD. 
Studying their perceptions and attitudes would help us to 
understand gaps between the patient’s expectations and 
the care provided.

Strength and limitations
The greatest strength of this study is that it shows how 
individuals experienced the situation. This includes not 
just the patient’s perspective, but also that of their fami-
lies. These different perspectives have broadened our 
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understanding of the priorities for following up with 
patients and their families. However, there are limita-
tions. Firstly, because of the small sample size and high 
proportion of female respondents, we must be cautious 
when generalising these results. Since there were too few 
participants, we could not conduct separate analyses on 
caregivers of children or adults, nor on dyads composed 
of children and their relatives. Secondly, due to practi-
cal considerations, only one researcher conducted the 
interviews, potentially introducing bias. Finally, despite 
having chosen to wait two or more years since diagnosis 
before interviewing patients and their families to allow 
them sufficient recovery time, the retrospective nature 
of the study presented difficulties in recalling details of 
their experiences. Therefore, further studies must include 
interviews with patients at different stages of the progres-
sion of their illness to corroborate and expand on these 
findings.

Conclusion
This research examines the perspectives and expectations 
of patients and their family caregivers regarding post-
IMD care. Results highlight the importance of enhanc-
ing the current, frequently fragmented strategy, which 
primarily concentrates on physical recovery but neglects 
to provide systematic mental health assistance. By inte-
grating these findings, researchers can develop a more 
complete aftercare program. This program would provide 
adequate resources, including information, emotional 
support, and practical assistance, to both patients and 
their caregivers following an IMD.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12879-024-09860-6.

Supplementary Material 1

Acknowledgements
Researchers sincerely thank all patients and family caregivers who participated 
in this study. Without their participation, the project would not have been 
possible. We are also grateful to cases managers of each hospital for collecting 
data and organizing the appointments.

Author contributions
Conceptualization, A.B., C.D., P.B., G.M. and F.C.; methodology, A.B.; validation, 
C.D., P.B., G.M. L.A., K.K., G.M. and C.S.; investigation, A.B., L.A., K.K., G.M., C.S; 
writing—original draft preparation, A.B. and F.C.; writing—review and editing, 
A.B., C.D., P.B., G.M.; F.C, L.A., K.K., G.M. and C.S. All authors have read and agreed 
to the published version of the manuscript.

Funding
This research was supported by Sanofi. The funders had no role in study 
design, data collection and analysis, decision to publish, or preparation of the 
manuscript.

Data availability
The data sets used in this study has been anonymised and are available from 
the corresponding author upon request.

Declarations

Ethics approval and consent to participate
The study protocol was approved by the Ethics Committee of University of 
Lyon, France (ref: 2022-06-23-002) on 7th September 2022. All participants 
received written and oral information about the study and gave written 
consent to participate.

Consent for publication
Consent for publication was obtained as part of the informed consent for 
the study, although our study does not publish identifiable data of the 
participants.

Competing interests
The authors declare no competing interests.

Received: 2 February 2024 / Accepted: 2 September 2024

References
1.	 WHO. Meningococcus. In: Overview: Vaccine Preventable Diseases Surveillance 

Standards. edn.; 2018 15.
2.	 Koomen I, Raat H, Jennekens-Schinkel A, Grobbee DE, Roord JJ, van 

Furth M. Academic and behavioral limitations and health-related qual-
ity of life in school-age survivors of bacterial meningitis. Qual Life Res. 
2005;14(6):1563–72.

3.	 Duval X, Taha MK, Lamaury I, Escaut L, Gueit I, Manchon P, Tubiana S, Hoen B. 
Group cs: one-year sequelae and quality of life in adults with meningococcal 
meningitis: lessons from the COMBAT Multicentre prospective study. Adv 
Ther. 2022;39(6):3031–41.

4.	 Viner RM, Booy R, Johnson H, Edmunds WJ, Hudson L, Bedford H, Kaczmarski 
E, Rajput K, Ramsay M, Christie D. Outcomes of invasive meningococcal sero-
group B disease in children and adolescents (MOSAIC): a case-control study. 
Lancet Neurol. 2012;11(9):774–83.

5.	 Buysse CM, Raat H, Hazelzet JA, Hop WC, Maliepaard M, Joosten KF. Surviving 
meningococcal septic shock: health consequences and quality of life in 
children and their parents up to 2 years after pediatric intensive care unit 
discharge. Crit Care Med. 2008;36(2):596–602.

6.	 Ehrlich TR, Von Rosenstiel IA, Grootenhuis MA, Gerrits AI, Bos AP. Long-term 
psychological distress in parents of child survivors of severe meningococcal 
disease. Pediatr Rehabil. 2005;8(3):220–4.

7.	 WHO. Defeating meningitis by 2030: a global road map. World Health Organi-
zation; 2021.

8.	 Hoen B, Varon E, de Debroucker T, Fantin B, Grimprel E, Wolff M, Duval X. 
Expert, reviewing g: management of acute community-acquired bacterial 
meningitis (excluding newborns). Long version with arguments. Med Mal 
Infect. 2019;49(6):405–41.

9.	 Borg J, Christie D, Coen PG, Booy R, Viner RM. Outcomes of meningococ-
cal disease in adolescence: prospective, matched-cohort study. Pediatrics. 
2009;123(3):e502–509.

10.	 Briand C, Levy C, Baumie F, Joao L, Bechet S, Carbonnelle E, Grimprel E, Cohen 
R, Gaudelus J, de Pontual L. Outcomes of bacterial meningitis in children. 
Med Mal Infect. 2016;46(4):177–87.

11.	 Clark LJ, Glennie L, Audrey S, Hickman M, Trotter CL. The health, social and 
educational needs of children who have survived meningitis and septicae-
mia: the parents’ perspective. BMC Public Health. 2013;13:954.

12.	 Sweeney F, Viner RM, Booy R, Christie D. Parents’ experiences of support dur-
ing and after their child’s diagnosis of meningococcal disease. Acta Paediatr. 
2013;102(3):e126–130.

13.	 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.

14.	 DeJonckheere MA-O, Vaughn LM. Semistructured interviewing in primary 
care research: a balance of relationship and rigour. (2305–6983 (Print)).

15.	 Pyo J, Lee W, Choi EY, Jang SG, Ock M. Qualitative Research in Healthcare: 
necessity and characteristics. J Prev Med Public Health. 2023;56(1):12–20.

16.	 Chafe R. The Value of Qualitative Description in Health Services and Policy 
Research. Healthc Policy. 2017;12(3):12–8.

17.	 Smith J, Bekker H, Cheater F. Theoretical versus pragmatic design in qualita-
tive research. Nurse Res. 2011;18(2):39–51.

https://doi.org/10.1186/s12879-024-09860-6
https://doi.org/10.1186/s12879-024-09860-6


Page 9 of 9Baloche et al. BMC Infectious Diseases         (2024) 24:1002 

18.	 Bradshaw C, Atkinson S, Doody O. Employing a qualitative descrip-
tion Approach in Health Care Research. Glob Qual Nurs Res. 
2017;4:2333393617742282.

19.	 Braun V, Clarke V. What can thematic analysis offer health and wellbeing 
researchers? Int J Qual Stud Health Well-being. 2014;9:26152.

20.	 McIntosh MJ, Morse JM. Situating and constructing diversity in Semi-struc-
tured interviews. Glob Qual Nurs Res. 2015;2:2333393615597674.

21.	 Ruslin, Mashuri S, Sarib M, Rasak A, Alhabsyi F, Syam H. Semi-structured 
interview: a methodological reflection on the development of a qualita-
tive research instrument in Educational studies. IOSR J Res Method Educ. 
2022;12:22–9.

22.	 Lincoln YS, Guba EG. But is it rigorous? Trustworthiness and authenticity in 
naturalistic evaluation. New Dir Program Evaluation. 1986;1986(30):73–84.

23.	 Forero RA-O, Nahidi S, De Costa J, Mohsin M, Fitzgerald G, Gibson N, McCar-
thy S, Aboagye-Sarfo P. Application of four-dimension criteria to assess rigour 
of qualitative research in emergency medicine. (1472–6963 (Electronic)).

24.	 Boateng EA, Agyapomah R, Amankwaa I, Dzomeku VM, Peprah LO. Perspec-
tives of Family caregivers on Healthcare provided to older adults with 
hypertension and/or diabetes Mellitus in Ghana. Gerontol Geriatr Med. 
2024;10:23337214241261534.

25.	 McInnes S, Peters K, Bonney A, Halcomb E. An exemplar of naturalistic inquiry 
in general practice research. Nurse Res. 2017;24(3):36–41.

26.	 Korstjens I, Moser A. Series: practical guidance to qualitative research. Part 4: 
trustworthiness and publishing. Eur J Gen Pract. 2018;24(1):120–4.

27.	 Huang L, Heuer OD, Janssen S, Hackl D, Schmedt N. Clinical and economic 
burden of invasive meningococcal disease: evidence from a large German 
claims database. PLoS ONE. 2020;15(1):e0228020.

28.	 Weil-Olivier C, Taha MK, Emery C, Bouee S, Beck E, Aris E, Loncle-Provot V, 
Nachbaur G, Pribil C. Healthcare Resource Consumption and cost of Invasive 
Meningococcal Disease in France: a study of the National Health Insurance 
Database. Infect Dis Ther. 2021;10(3):1607–23.

29.	 Wang B, Haji Ali Afzali H, Marshall H. The inpatient costs and hospital service 
use associated with invasive meningococcal disease in South Australian 
children. Vaccine. 2014;32(37):4791–8.

30.	 Huang L, Fievez S, Goguillot M, Marie L, Benard S, Elkaim A, Tin Tin Htar M. A 
database study of clinical and economic burden of invasive meningococcal 
disease in France. PLoS ONE. 2022;17(4):e0267786.

31.	 Davis KL, Misurski D, Miller JM, Bell TJ, Bapat B. Cost of acute hospitalization 
and post-discharge follow-up care for meningococcal disease in the US. Hum 
Vaccin. 2011;7(1):96–101.

32.	 Haines C. Parents’ experiences of living through their child’s suffer-
ing from and surviving severe meningococcal disease. Nurs Crit Care. 
2005;10(2):78–89.

33.	 Bruchon-Schweitzer M, Boujut É. Les modèles en psychologie de la santé: un 
état des lieux. Psychologie De La santé. edn. Paris: Dunod; 2014. pp. 525–42.

34.	 Hummelinck A, Pollock K. Parents’ information needs about the treat-
ment of their chronically ill child: a qualitative study. Patient Educ Couns. 
2006;62(2):228–34.

35.	 Cacioppo JT, Cacioppo S, Petty RE. The neuroscience of persuasion: A review 
with an emphasis on issues and opportunities. (1747 – 0927 (Electronic)).

36.	 Olbrich KJ, Muller D, Schumacher S, Beck E, Meszaros K, Koerber F. Systematic 
review of Invasive Meningococcal Disease: Sequelae and Quality of Life 
Impact on patients and their caregivers. Infect Dis Ther. 2018;7(4):421–38.

37.	 Shen J, Begum N, Ruiz-Garcia Y, Martinon-Torres F, Bekkat-Berkani R, 
Meszaros K. Range of invasive meningococcal disease sequelae and health 
economic application - a systematic and clinical review. BMC Public Health. 
2022;22(1):1078.

38.	 Wisemantel M, Maple M, Massey P, Osbourn M, Kohlhagen J. Psychosocial 
challenges of Invasive Meningococcal Disease for Children and their families. 
Australian Social Work 2018, 71(4).

39.	 Scanferla E, Gorwood P, Fasse L. Familial experience of acute bacterial 
meningitis in children: a transversal qualitative study using interpretative 
phenomenological analysis. BMJ Open. 2021;11(7):e047465.

40.	 McMillan M, McDonough J, Angliss M, Buttery J, Saunders L, Mathew SM, 
Shaw D, Gordon D, Warner MS, Nelson R et al. Exploring the Health-Related 
Quality of Life and the lived experience of adolescents following invasive 
meningococcal disease. Healthc (Basel) 2024, 12(11).

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	﻿Follow-up care experience of patients with invasive meningococcal disease and their family caregivers: a qualitative study
	﻿Abstract
	﻿Background
	﻿Materials and methods
	﻿Study design
	﻿Sample selection and recruitment
	﻿Participants eligibility for interview
	﻿Patients who suffered from IMD
	﻿Family caregivers


	﻿Data collection
	﻿From medical records
	﻿From interviews

	﻿Data analysis
	﻿Trustworthiness
	﻿Results
	﻿Participant characteristics
	﻿Follow-up modalities post-IMD
	﻿Experience of patients and their family caregiver’s post-discharge for IMD
	﻿Perception on follow-up after IMD and role of healthcare professionals
	﻿Follow-up is satisfactory, although there are gaps
	﻿Perception of the role of healthcare professionals is heterogenous



	﻿Access to care and support
	﻿Difficulties navigating within the healthcare system and to access to adequate care
	﻿Importance of access to appropriate psychological support

	﻿Relationship with healthcare professionals
	﻿Communication is essential for patients and family caregivers to understand and to cope
	﻿The humane posture of healthcare professionals is recognized to help the well-being of patients and their family caregivers

	﻿Discussion
	﻿Clinical implications and perspectives
	﻿Strength and limitations

	﻿Conclusion
	﻿References


