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The Pediatric Quality of Life Inventory™ (PedsQL™) family impact module is a widely used tool for 
assessing the health-related quality of life (HRQoL) of caregivers of children with chronic illnesses; 
however, it has not been available in Swahili. This study aimed to translate, culturally adapt, and 
validate the Swahili version of the PedsQL family impact module (FIM) among caregivers of children 
with heart disease in Tanzania. As a secondary aim, the study explored differences in caregiver 
HRQoL between those whose children had undergone surgery and those who had not, using the 
newly translated tool. A cross-sectional survey was conducted among 204 primary caregivers at a 
national cardiac referral centre. Standardised translation and adaptation procedures were followed. 
Psychometric evaluation included internal consistency reliability, construct validity through known-
groups comparisons, and effect size estimation. The Swahili version demonstrated excellent internal 
consistency (Cronbach’s α = 0.99) and good construct validity. Socioeconomic status was the only 
consistent predictor of HRQoL in multivariable models. Caregivers in the operated group consistently 
reported higher HRQoL scores, highlighting the potential benefit of surgical intervention on family 
well-being. These findings strongly support the Swahili PedsQL FIM as a culturally appropriate and 
psychometrically sound tool. It offers promise for clinical care and future outcome evaluations in 
similar settings.
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Children born with congenital heart disease (CHD) are increasingly surviving into adolescence and adulthood 
due to advances in diagnosis and treatment1,2. As survival rates improve, families become central to long-term 
care, often facing ongoing emotional, social, and economic stress3–8. Understanding the impact of chronic 
diseases such as CHD on families is critical to improving both clinical outcomes and caregiver well-being9.

The Pediatric Quality of Life Inventory™ (PedsQL™) family impact module (FIM) was developed to assess 
how chronic pediatric illness affects parents and family functioning10. It measures caregiver-reported outcomes 
across emotional, physical, social, and cognitive domains, including communication, worry, and daily activities. 
The FIM has been translated and validated in various languages, such as Spanish, Turkish, Persian, and Chinese, 
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demonstrating strong psychometric performance in diverse populations. However, no Swahili version currently 
exists11–14.

Over 100 million people across East and Central Africa speak Swahili. Despite this, few validated caregiver-
reported tools are available in Swahili. Instruments developed in English often fail to capture Swahili-speaking 
caregivers’ cultural and contextual realities, limiting their applicability. Without culturally adapted tools, 
understanding the psychosocial impact of chronic illness in these populations is challenging15.

International guidelines from the MAPI Research Trust and the ISPOR Task Force emphasise rigorous 
methodologies for translating and validating outcome measures. These include forward–backwards translation, 
expert panel review, cognitive debriefing, and psychometric testing to ensure linguistic and conceptual 
equivalence16,17. Applying these standards ensures the tool’s cultural relevance and reliability.

This study, therefore, aimed to translate, culturally adapt, and validate the Swahili version of the PedsQL™ 
family impact module for use among caregivers of children with heart disease in Tanzania. The primary 
objective was to assess its linguistic appropriateness and psychometric properties, including internal consistency 
and construct validity using the known-groups method. As a secondary, exploratory objective, we employed 
the newly translated tool to examine whether caregiver-reported health-related quality of life (HRQoL) differed 
between families of children who had undergone cardiac surgery and those who had not. This sub-analysis is 
particularly relevant in low- and middle-income countries (LMICS), where access to pediatric cardiac surgery 
remains limited. Many children remain unoperated due to systemic delays, financial barriers, or infrastructure 
constraints. In such contexts, caregivers often bear prolonged burdens with little psychosocial support. Validated 
tools like the Swahili FIM provide a framework for assessing caregiver needs, informing family-centred care, and 
guiding policies that support families navigating the long course of pediatric heart disease.

We hypothesised that family functioning and caregiver quality of life would be lower among families of 
children awaiting surgical correction, compared to those whose children had already received intervention.

Methods
Study design
The cross-sectional descriptive study was conducted between September and December 2022 and was 
approved by the Ethics Review Committee of Jakaya Kikwete Cardiac Institute (JKCI), Tanzania (Ref no: 
AB.123/307/01H/40). The study adhered to the ethical principles of the 1975 Declaration of Helsinki. Written 
informed consent was obtained from all participants. Consent to translate and use the PedsQL™ FIM was 
obtained from the MAPI Research Trust.

Study setting
The study was conducted at JKCI in Dar es Salaam, the national cardiac referral centre serving over 60 million 
Tanzanians and individuals from neighbouring countries. The pediatric outpatient clinic operates five days a 
week and sees approximately 30 children daily.

Recruitment of study participants
Primary caregivers were eligible if they had a child aged 2–18 years with a confirmed diagnosis of CHD, either 
awaiting or having undergone curative or palliative surgery more than 6 months prior. Caregivers of children 
with syndromes, significant comorbidities, or cognitive impairments were excluded. Parents of children under 
the age of 2 years were also excluded to enhance the specificity of the burden analysis. Participants were recruited 
while waiting for medical care and interviewed in private rooms by trained research assistants who spoke native 
Swahili, under the supervision of the first authors. Informed consent was obtained from all legal guardians of the 
recruited children with CHD prior to enrollment.

Sample size and data collection
A total of 204 caregivers were enrolled: 100 had children who underwent surgery, while 104 did not. The sample 
size was calculated to detect a 5-point difference in HRQoL scores with 80% power and a 5% significance level, 
requiring at least 92 per group. Face-to-face interviews lasting 15–20 min were conducted to eliminate literacy 
bias.

PedsQL family impact module
The PedsQL™ family impact module (FIM) Version 2.0 is a 36-item parent-proxy instrument designed to assess 
the impact of chronic pediatric illness on caregiver and family functioning. It comprises eight subscales: physical 
functioning (6 items), emotional functioning (5 items), social functioning (4 items), cognitive functioning 
(3 items), communication (3 items), worry (5 items), daily activities (3 items), and family relationships (7 
items). Two summary scores are derived from the tool. The Parent Health-Related Quality of Life (HRQoL) 
Summary Score is based on 26 items drawn from the first six subscales (physical, emotional, social, cognitive, 
communication, and worry), while the Family Functioning Summary Score includes 10 items from the daily 
activities and family relationships subscales. Responses are recorded on a 5-point Likert scale ranging from 0 
(“never a problem”) to 4 (“almost always a problem”), which are reverse-scored and linearly transformed to a 
0–100 scale. Higher scores indicate better functioning and a lower perceived impact. A total score is computed 
when more than 50% of items are completed, in accordance with the instrument’s standard scoring protocol10.

Clinical and sociodemographic variables
Sociodemographic and clinical data included caregiver age, gender, education, child age, diagnosis, surgical 
history, and residence. Disease complexity was classified according to the Bethesda system18, and heart failure 

Scientific Reports |        (2025) 15:20935 2| https://doi.org/10.1038/s41598-025-04838-z

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


severity was assessed using the Ross classification19. Socioeconomic status was measured using an adapted 
WAMI index suited to the Tanzanian context (Supplementary File 4).

Statistical analysis
Data were collected using REDCap and analyzed with SPSS version 28. Descriptive statistics summarised 
participant characteristics. Internal consistency was assessed using Cronbach’s alpha, with a threshold of ≥ 0.70 
accepted for group-level comparisons20. Construct validity was established through the known-groups method. 
This method compares scale scores across groups expected to differ in the measured construct—in this instance, 
caregiver-reported HRQL. Surgical status (operated vs. unoperated) served as the known grouping variable, 
based on the expectation that caregivers of children who underwent surgery would report higher HRQL. Group 
differences were assessed using independent two-sided t-tests, with a 5-point difference in mean scores deemed 
clinically meaningful. Effect sizes were calculated using Cohen’s d and interpreted as small [0.2], medium 
[0.5], or large [0.8]21. Predictors of caregiver HRQL were evaluated using generalized linear models (GLM) 
with backwards elimination. Variables included in the initial model were socioeconomic status (SES), child age, 
gender, operative status, and age at surgery. Model assumptions were checked and satisfied prior to final analysis.

Results
Translation and cross-cultural adaptation
The translation process adhered to the guidelines of the MAPI Research Trust10. Two independent bilingual 
Swahili speakers with healthcare backgrounds translated English into Swahili. Their translations, T1 and T2, 
were reconciled into a single draft, which was then back-translated by a third individual, T3. A fourth translator, 
fluent in English and without prior exposure to the tool, conducted a back-translation to the original tool. A 
fifth reviewer compared the back-translated and original English versions to assess semantic and conceptual 
equivalence. An expert evaluated both semantic and conceptual equivalence. A preliminary version was pilot-
tested with ten caregivers during cognitive debriefing interviews, who confirmed clarity, cultural appropriateness, 
and ease of understanding. No major revisions were required. These steps established face and content validity.

Sociodemographic characteristics of study participants
A total of 204 primary caregivers of children with CHD completed the Swahili PedsQL™ family impact module 
(FIM). Table 1 summarizes participant characteristics. The majority were mothers (74.0%), with an average of 
9.5 ± 3.6 years of schooling, and most resided in Dar es Salaam (53.9%). The mean socioeconomic status (SES) 
score was 0.68 ± 0.17. The operated and unoperated groups were comparable across most variables, except for 
SES (higher in the operated group, p = 0.015) and child age (older in the operated group, p < 0.001).

Internal consistency reliability
The Swahili PedsQL™ FIM demonstrated high internal consistency reliability. Cronbach’s alpha for the total 
impact score was 0.99, parent HRQoL 0.91, and family functioning 0.81—exceeding acceptable thresholds for 
group comparison. Some individual subscales (e.g., communication: α = 0.36; emotional functioning: α = 0.67) 
fell below 0.70. However, all item-total correlations exceeded 0.30, and no items were identified as redundant. 
Therefore, no items were removed from the final version (Table 2).

Construct validity: known-groups analysis
Table 2 displays the results of construct validity using the known-groups method by comparing mean scores on 
the Swahili PedsQL™ family impact module between caregivers of children who underwent cardiac surgery and 
those whose children did not. The mean total impact score was 91.5 (SD = 10.4) for the operated group and 84.8 
(SD = 11.9) for the unoperated group (mean difference = 6.7, p < 0.001; Cohen’s d = 0.60). The parent HRQoL 
summary score was 89.8 (SD = 11.8) for the operated group and 80.8 (SD = 14.3) for the unoperated group (mean 
difference = 9.1, p < 0.001; d = 0.69). Subscale effect sizes varied from 0.08 (communication) to 0.71 (emotional 
functioning). Differences in family functioning summary scores were 4.1 points (p = 0.066; d = 0.26). The 
subscales for daily activities and family relationships showed mean differences of 3.9 and 4.2 points, respectively.

Predictors of caregiver health-related quality of life
Multivariable analysis (Table 3) identified higher SES and having a child who had undergone surgery as 
significant predictors of better caregiver HRQoL (both p < 0.001). No significant associations were found for 
disease complexity, number of lesions, medication use, or parental education level.

Finalization of Swahili FIM
Based on findings from cognitive debriefing, internal consistency testing, and construct validity analysis, the 
Swahili version of the PedsQL™ FIM was finalized without item modification. It is now a culturally appropriate 
and psychometrically sound tool for assessing family impact in Swahili-speaking populations.

Discussion
This study aimed to translate, culturally adapt, and validate the Swahili version of the PedsQL™ family 
impact module (FIM) for caregivers of children with congenital heart disease (CHD) in Tanzania. Following 
internationally recognized guidelines—including forward–backwards translation, expert panel review, and 
cognitive debriefing—the tool was adapted to the local context. Caregivers confirmed that the translated version 
was clear, culturally relevant, and reflected their caregiving experiences, thereby establishing both content and 
face validity.

Scientific Reports |        (2025) 15:20935 3| https://doi.org/10.1038/s41598-025-04838-z

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


In terms of reliability, the Swahili PedsQL™ FIM demonstrated strong internal consistency, with Cronbach’s 
alpha values exceeding 0.80 for total and summary scores. However, several subscales—including physical 
functioning, cognitive functioning, communication, worry, and daily activities—had alpha values falling below 
the 0.70 threshold. Importantly, all item-total correlations were above 0.30, supporting the choice to retain all 
items. These findings align with validation studies conducted in Brazil and the United States, where similar 
subscale-level limitations and ceiling effects were observed19,22,23. As emphasized by the tool’s original developers, 
subscales are primarily intended for descriptive use, while total and summary scores provide the most robust 
psychometric interpretation. Although refinements such as larger sample sizes or item modifications may 
improve subscale reliability in future studies, structural changes were not pursued in our context. Our aim was 
to establish linguistic and psychometric equivalence with the original tool rather than alter its composition.

With respect to construct validity, caregivers of children who had undergone cardiac surgery reported higher 
overall scores on the Swahili PedsQL™ FIM compared to those whose children had not undergone surgery. The 
most pronounced differences were observed in emotional functioning and parent HRQoL summary scores, 
both of which demonstrated moderate to large effect sizes. Smaller differences were seen in family functioning 
domains such as daily activities and family relationships, while the communication subscale showed minimal 
variation between the two groups. These results are broadly consistent with previous studies using the English 
version of the PedsQL™ FIM, which also found that the tool could distinguish between caregiver groups based 
on clinical or treatment status. For instance, Varni et al.10 reported that caregivers of children undergoing 
active cancer treatment reported lower HRQoL than those in post-treatment phases22. Similarly, the Brazilian 
validation study found meaningful score differences based on illness severity19. These parallels suggest that the 
Swahili version performs comparably in differentiating family impact across clinically relevant subgroups.

Demographic characteristics
Unoperated 
(n = 104)

Operated 
(n = 100) Total p value

Region n (%) 0.796***

 Dar es Salaam 57 (54.8) 53 (53.0) 110 (53.9)

 Other 47 (45.2) 47 (47.0) 94 (46.1)

Role n (%) 0.476***

 Mother 80 (76.9) 71 (71.0) 151 (74.0)

 Father 18 (17.3) 19 (19.0) 37 (18.1)

 Other 6 (0.06) 10 (10.0) 16 (0.08)

Socioeconomic status mean + SD N = 103 N = 100 N = 203

Mean score 0.66 ± 0.20 0.71 ± 0.14 0.68 ± 0.17 0.015*

Maternal education level (0–16 years) 9.602 ± 3.60 9.430 ± 3.62 9.517 ± 3.60 0.735 **

Income (Tsh/household/month) < 0. 001***

 < 100,000 28 (65.1) 15 (34.9) 43 (21.1)

 100,000–250,000 29 (65.9) 15 (34.1) 44 (21.9)

 250,000–450,000 20 (31.2) 44 (68.8) 64 (31.4)

 > 450,000 27 (50.9) 26 (49.1) 53 (26.0)

Child characteristics

 Age in years (mean ± SD) 5.1 ± 2.7 7.6 ± 4.1 6.3 ± 3.7 < 0.001*

n = 104 n = 96

Age at diagnosis

 < 1 49 (47.1) 65 (67.8) 114 (57.0) 0.002*

 > 1 55 (52.9) 31 (32.2)) 86 (43.0)

Time since diagnosis (years) 2.86 ± 2.51 6.31 ± 3.86 4.53 ± 3.66 < 0.001*

Classification (%)

 Simple 41 (39.4) 35 (35.0) 77 (37.7) 0.125

 Moderate 47 (45.2) 38 (38.0) 82 (40.2)

 Complex 16 (15.4) 27 (27.0) 45 (22.1)

ROSS classification < 0.001*

 I 51 (49.0) 87 (87.0) 138 (67.6)

 II 34 (32.7) 10 (10.0) 44 (21.6)

 III 13 (12.5) 1 (1.0) 14 (6.9)

 IV 6 (5.8) 2 (2.0) 8 (3.9)

Table 1.  Baseline characteristics of participants. n = number of individuals; ROSS denotes severity of heart 
failure; Classification based on Bethesda disease complexity classification. Significant values are in [bold]. 
*Levene’s test < 0.05, equal variance assumed. **Levene’s test < 0.05, equal variances not assumed. ***Chi square 
asymptotic significance (2-sided).
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These findings were further examined in relation to specific subscale performance and contextual 
interpretation. In our context, the modest differences observed in family functioning subscales—despite 
differences in surgical status—may reflect the enduring nature of caregiving in CHD, where families continue 
to experience disruptions to daily life even after surgical intervention23,24. Additionally, the limited variation in 
the communication domain may suggest that caregivers’ unmet needs in understanding and discussing their 
child’s condition persist regardless of treatment history25. These patterns highlight the potential utility of the 
FIM for identifying caregiver burden that remains even after medical intervention. Although our study focused 
on construct validity using the known-groups method, this is a well-established approach for initial validation of 
translated instruments. Future research may build on this by assessing additional psychometric properties, such 
as test–retest reliability to establish stability over time, and factor analysis to confirm whether the theoretical 
structure of the tool holds in the Swahili-speaking context26–28.

The translation process was not without challenges. Certain terms—particularly those describing emotional 
states or abstract concepts like “cognitive strain”—did not have direct Swahili equivalents. Achieving clarity 
while preserving meaning required careful language adaptation and expert consultation. While no changes were 
made to the structure or content of the translated items during cognitive debriefing, some caregivers, especially 
those with limited formal education, needed further clarification during interviewer-administered sessions. This 
underscores the importance of using trained interviewers and flexible administration formats in low-literacy 
settings to ensure accurate comprehension and consistent data quality.

The findings of this study also provide insight into the practical applicability of the Swahili PedsQL™ FIM in 
local healthcare settings. Caregivers generally found the tool to be acceptable and culturally appropriate during 
cognitive debriefing. However, several contextual factors may affect its routine use. First, while comprehensive, the 
tool’s length may pose challenges in high-volume outpatient clinics where time is limited. Although interviewer 
administration helped address literacy barriers in this study, implementing it in everyday practice would require 
trained personnel and dedicated time, which may not always be feasible in overstretched healthcare systems.

Second, while the tool captures multiple domains of family functioning, some constructs, such as worry 
or communication, may carry different connotations in Tanzanian cultural contexts than in Western settings 
where the tool was originally developed. For example, emotional expression and family decision-making are 
often shaped by extended family structures, religious beliefs, and community norms, which may influence how 

B Std. error

95% wald 
confidence 
interval Hypothesis test

Lower Upper Significance

Intercept

 Operative status
Pre-op versus post-op 74.879 3.2081 68.591 81.66 < 0.001

 SES (mean) 23.374 4.2749 14.995 31.3 < 0.001

 (Scale) 108.662a 10.8662 89.321

Table 3.  Predictors for health-related quality of life. SES social economic status. aMaximum likelihood 
estimate.

 

Subscale Alpha (a)

Unoperated 
n = 104

Operated 
n = 100

Difference Effect size p valueMean SD Mean SD

Total impact score 0.994* 84.76 11.87 91.50 10.39 − 6.74 − 0.604 < 0.001**

Parent HRQOL functioning summary score 0.908* 80.78 14.27 89.84 11.75 − 9.06 − 0.691 < 0.001**

Physical functioning 0.637 82.85 17.42 90.33 13.13 − 7.48 − 0.484 < 0.001*

Emotional functioning 0.676 73.75 20.30 86.65 15.70 − 12.90 − 0.709 < 0.001**

Social functioning 0.711* 86.00 19.66 92.63 13.31 − 6.63 − 0.393 0.005

Cognitive functioning 0.603 81.15 19.35 90.20 16.08 − 9.05 − 0.508 < 0.001***

Communication 0.364 88.70 14.12 89.83 13.84 − 1.13 − 0.081 0.564

Worry 0.523 90.72 12.64 95.80 9.07 − 5.08 − 0.460 0.001**

Family functioning summary score 0.808* 89.48 17.82 93.59 13.73 − 4.11 − 0.258 0.066*

Daily activities 0.644 86.86 24.71 90.74 17.12 − 3.88 − 0.182 0.193

Family relations 0.775* 91.06 16.53 95.30 13.21 − 4.24 − 0.283 0.044

Table 2.  Scale descriptors for the PedsQL™ family impact module: comparisons between primary caregivers 
of operated and unoperated children with CHD. n = number of individuals; SD = standard deviation; 
a = Cronbach’s internal consistency reliability coefficient alpha; Effect sizes are designated as small (0.20), 
medium (0.50), or large (0.80). Significant values are in [bold]. *p < 0.05, **p < 0.01, ***p < 0.001 based on 
independent sample t tests.
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caregivers respond to certain items. Although no major issues were reported during debriefing, future use of 
the tool in diverse regions within East Africa may reveal areas where cultural tailoring could further enhance its 
sensitivity and relevance29.

Despite these limitations, the Swahili PedsQL™ FIM fills an important gap by providing a standardized, 
family-centred outcome measure in a language spoken by over 100 million people across the region. Its use could 
support more holistic assessments in pediatric cardiac care by helping providers identify psychosocial burdens 
that may otherwise go unaddressed. To maximize its utility, integration into clinic workflows, digital platforms, 
or community-based follow-up programs should be explored in future implementation studies.

Looking ahead, the next steps include obtaining licenses for clinical and research use of the Swahili PedsQL™ 
FIM and disseminating it through academic and healthcare networks. Future research should assess the 
responsiveness of the Swahili PedsQL™ FIM to clinical changes, especially through longitudinal studies that 
follow surgical or psychosocial interventions. Additional validation in other chronic pediatric conditions would 
help determine its broader applicability. Subscales with lower reliability, such as communication, may benefit 
from item refinement or expansion. Implementation studies are also needed to explore how the tool can be 
feasibly integrated into routine care, potentially through digital formats or shorter versions. These steps will help 
ensure the tool’s continued relevance in both clinical and research contexts across Swahili-speaking populations.

Data availability
Data from this study will be made available upon request to corresponding Author Naizihijwa Majani.
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