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Background: Nephrotic syndrome (NS) is an essential chronic disease in children that has a major impact on a child’s health-related 
quality of life (HRQoL). This study aimed to evaluate the HRQoL of Sudanese children with NS and clinical parameters that can 
influence their HRQoL.
Methods: This study was a descriptive cross-sectional of children with NS conducted in Khartoum state hospitals. A standardized 
PedsQLTM 4.0 Scale Score evaluated the HRQoL of the participants. Patients’ socio-demographics, clinical data, and disease 
complications were collected using a data collection sheet. This study assessed the HRQoL of children with NS and compared it with 
apparent age and sex-matched to three groups (healthy children, children with chronic diseases, and kidney-transplanted children).
Results: 80 children with NS were recruited from April to August 2021. Children over eight years old represented (63.8%) of the 
study subjects. The total mean HRQoL scores of nephrotic children were significantly lower than those of healthy children (78.46 ± 
24.01) (p = 0.001) and those with other chronic diseases (78.45 ± 24.01) (p= 0.006); however, it was not significantly different from 
those with kidney transplantation. Socio-demographics did not significantly affect the total mean HRQoL scores of children with NS. 
Clinical parameters such as the duration of illness, “less than one year” (p= 0.006), and the minimum change nephropathy 
histopathology (p= 0.035) significantly lowered the total mean HRQoL scores of NS children. Regression analysis further confirmed 
that edema, proteinuria, and hospital admission had a high impact on the total mean HRQoL.
Conclusion: The total mean HRQoL scores of children with NS were low and significantly lower than healthy children. Parameters 
such as the patient’s socio-demographics and phenotype of NS had no significant effect on the total mean HRQoL scores of children 
with NS. However, other clinical parameters significantly lowered their total mean HRQoL scores.
Keywords: health-related quality of life, nephrotic syndrome, clinical parameters, Sudanese children

Introduction
Nephrotic syndrome (NS) is a clinical syndrome characterized by the alteration of glomerular capillary wall permeability 
that leads to massive proteinuria (greater than 40 mg/m2/h), hypoalbuminemia (less than 30 g/L), with resulting 
hyperlipidemia, edema, and various complications.1 NS is the most common glomerular disease in pediatric nephrology, 
with an incidence of about 1.15–16.9 per 100,000 children.2 Etiologically, around 80% of NS is characterized by normal 
renal histology and known as NS with minimum change nephropathy (MCN), while the remaining have non-minimum 
change nephropathy such as focal segmental glomerulopathy (FSGP) and membranous nephropathy (MN).1,3 Based on 
the response to corticosteroids treatment, NS is classified into steroid-resistant nephrotic syndrome (SRNS), steroid- 
sensitive nephrotic syndrome (SSNS), steroid-dependent nephrotic syndrome (SDNS), and frequently relapsing nephrotic 
syndrome (FRNS).3 NS in children may lead to several acute or chronic complications such as infections, 
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thromboembolic, and cardiovascular disease. Another important complication of NS is the psychological impact on 
children and their families and their quality of life.4

The World Health Organization defines quality of life (QoL) as

The individual’s perception of their position in life in the context of culture and value systems in which they live and in relation 
to their goals, expectations, standards, and concerns.5 

The health-related quality of life (HRQoL) is a multi-dimensional concept consisting of the patient’s perception of the 
impact of disease and its treatment on their functional aspects, including the psychological, physical, and social 
aspects.6,7 A high score of HRQoL means the function of health is better. It is an important outcome that allows the 
patient to understand the impact of the disease and the treatment on different life aspects.8 There have been several 
standard questionnaires used to measure HRQoL in children. The pediatrics quality of life inventory questionnaire 
(PedsQL™ 4.0) is one of the most commonly used questionnaires.9

The chronic and relapsing characteristics of NS and the long-term use of immunosuppressant therapy as “a core treatment” 
can significantly affect the HRQoL of children. Traditional management of NS usually focuses on the function of the affected 
organ. They rarely consider the functional impairments of health (ie, physical, social, and emotional).10 The policymaker’s 
decisions regarding the management of NS should focus on strategies to improve the organ’s function and include strategies to 
improve their HRQoL. Addressing patients’ QoL during patient care will lead to an improvement in clinical outcomes.11,12

Worldwide, several studies have demonstrated the negative impact of NS on the HRQoL of children patients and 
addressed the clinical parameters affecting their HRQoL. A systematic review conducted to determine the reliability of 
current generic quality-of-life instruments in assessing HRQoL among children and adolescents with idiopathic nephrotic 
syndrome (INS) found that the HRQoL scores in patients with INS were consistently low, whereas the scores of INS were 
higher than the scores of other chronic diseases.13 A study conducted at the University of Nigeria teaching hospital, found 
that; HRQoL was worse in the presence of edema and disease severity. Also, it found that the greater the degree of 
proteinuria in nephrotic children, the more impact on HRQoL there is. Furthermore, subjects who had SRNS had a poorer 
score in the emotional domain than those who were steroid-sensitive.10 Another study found that the general QoL of 
children with INS substantially declined compared with that of healthy children. The QoL of children with SDNS and 
SRNS was lower than the steroid-responsive type. It also found that the QoL of children who completed their treatment was 
higher than the group being treated. In addition, the longer the duration of treatment, the more children’s QoL declined.14

Emotional and social domains of HRQOL in children with chronic illnesses have been considered to be primarily 
related to ethnic, cultural, societal practices, and socioeconomic.15 In addition, NS in white adults is most commonly due 
to membranous nephropathy, whereas, in Africans, it is due to FSGS; also, African children have a particular pattern of 
NS, with the majority being SRNS.16 All these factors make the situation of African children different from that of the 
Western world. Furthermore, reports on the HRQoL of NS children from developing countries are insufficient.17,18 In 
Sudan, mainly, there is a lack of information regarding the HRQoL of children with NS and factors that can influence it; 
there is only one study that assessed the HRQoL of nephrotic children.19 Therefore, this study was undertaken to fill this 
information gap and support the research in developing African countries.

Methodology
Study Design & Setting
This comparative cross-sectional study was conducted on a sample of Sudanese children with diagnosed nephrotic 
syndrome. The participants were recruited from Khartoum state’s governmental hospitals with pediatric nephrology units, 
including Gaffer Ibn Auf Hospital, Soba Teaching Hospital, and Mohamed Alamin Hamid Pediatric Center.

Participants and Sampling Techniques
The study population was children with NS for the case group. Participants were selected by the convenient sampling method. 
Total coverage was done for patients in the hospital’s ward (inpatients) and patients who came to the referral clinic 
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(outpatients) from April to August 2021. All children diagnosed with NS aged 2–18 years were included in the study (80 
children). At the same time, children and caregivers who refused to participate were excluded from the study.

The study also included another 170 children aged 2–18, distributed into three comparable groups. Group 1 (healthy 
children), with a sample size of 80 children, was recruited from the regions near the hospitals. Group 2 contained 65 
children without NS and had other chronic diseases such as asthma, diabetes mellitus, hyperthyroidism, and sickle cell 
anemia. Group 3 was recruited from children who had kidney transplantation, and its sample size was 25 patients. 
Children in groups 2 and 3 were recruited from the same hospitals in the study area. All children in the comparable 
groups were matched to NS children according to their demographic characteristics (age and gender), except the third 
group was matched only to the nephrotic children over ten years old because most of the kidney transplantation children 
who came to the hospitals during this study duration, their age were over ten years old.

Data Collection Tools
A standardized Arabic version of the PedsQL™ 4.0 Generic Core Scales was used. The PedsQL™ 4.0 is a brief and 
standardized instrument that systematically assesses the perceptions of patients with health problems about their 
HRQoL. The PedsQL™ 4.0 is a suitable age questionnaire. It has four versions according to age: (2–4) years, (5–7) 
years, (8–12) years, and (13–18) years. Each version contains a form for child and parent reports, except for ages (2–4) 
years, which only includes parents’ report forms. A data collection sheet was used to collect other information, such as 
disease complications.20 Information such as children’s demographic data and laboratory investigations were obtained 
by the data collection sheet from the participants’ medical files, and some data were obtained from their pediatric 
nephrologists.

Study Scenario
Before the primary investigation, a pilot study with 20 participants was conducted. Five participants for each study group 
(NS, healthy children, children with chronic diseases, and kidney transplanted children). All participants accurately 
answered the questions within 5–10 minutes, and there was no difficulty answering. Participants in the pilot study were 
not included in the main study. The participants were chosen based on the clinical and laboratory data from their medical 
files, and the selection was discussed and confirmed with the pediatric nephrologists.

After describing the study’s purpose, the participants were instructed on how to complete the PedsQLTM 4.0 question-
naire. If the child is over five and is well-oriented, the data was collected from them; otherwise, it was obtained from their 
caregivers. The questionnaire’s items were scored on a five-point Likert scale ranging from zero (never) to four (always) 
(Almost Always). The results were inverted and translated to a 0–100 scale, with 0= 100, 1= 75, 2= 50, 3= 25, and 4= 0.

Data Analysis
Data were analyzed using the Statistical Package for Social Sciences (SPSS) for Windows, Version 25 software (Armonk, NY: 
IBM Corp). Descriptive statistics (frequency tables) were used to describe the participants’ baseline data and clinical 
characteristics. Inferential statistics (unpaired t-test and ANOVA test) were used to examine the association between 
HRQoL scores (dependent variable) and different sociodemographic and clinical variables (independent variables). 
A linear regression analysis using all variables was conducted to estimate the significant predictors for the total HRQoL 
scores. Odds ratios (ORs) and 95% confidence intervals (CIs) were reported. An unpaired t-test was also applied to test the 
statistical difference in the HRQoL scores between different groups. P-value ≤ 0.05 was considered statistically significant.

Ethical Consideration
The study was conducted agreeing with the recommendations of the Declaration of Helsinki and approved by the Ethics 
Committee of the Faculty of Pharmacy, University of Khartoum (FPEC-04-2021). Permission for the use of PedsQL™ 
4.0 was granted by the developer, Dr. James W.Varni, at the Mapi Research Trust in France. Before data collection, 
written informed consent was taken from children eight years and older, after providing informed consent from their 
parents/caregivers. For children under eight years, parents/caregivers signed a written informed permission form. The 
data collected from all study participants was coded to maintain confidentiality throughout the study.
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Results
Out of eighty children with NS, males represented (67.5%), and children over eight years represented (63.8%) of the 
study subjects. Most of these cases originated from the center of Sudan (40%). The most common phenotype of NS was 
SSNS (38.8%), followed by SRNS (33.8%). Moreover, the most common histopathology was FSGS (18.75%). The most 
common disease-related complication was hypertension (61.2%) (Table 1).

Table 1 Distribution of Socio-Demographic Characteristics and Disease 
State Among the Children Patients with Nephrotic Syndrome (n=80)

Demographic and Clinical Data Number (Frequency %)

Gender
Males 54 (67.5)

Females 26 (32.5)

Age group
Toddler (2–4 years) 11 (13.8)
Young Children (5–7 years) 18 (22.5)

Children (8–12 years) 26 (32.5)

Teens (13–18 years) 25 (31.3)

Age mean years (Mean± SD) 9.73 ± 4.39

Origin
Center 32 (40)

North 11 (13)
East 8 (10)

West 9 (11.3)

South 20 (25)

Phenotype of NS
SSNS 27 (33.8)
SRNS 31 (38.8)

SDNS / FRNS 22 (27.5)

Type of NS According to the histopathology
MCNS 12 (15)

Non-MCNS (MN) 5 (6.3)
Non-MCNS (FSGS) 15 (18.7)

Not performed biopsy 48 (60)

Duration of illness
≤ One year 36 (45)
> One year 44 (55)

Degree of proteinuria
Nil 27 (33.8)

+ 1 12 (15)

+ 2 23 (28.7)
+ 3 18 (22.5)

Edema 38 (47.5)

Disease-related complications
Persistence hypertension 49 (61.2)
Infection 24 (30)

Thromboembolism 6 (7.5)

(Continued)
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Regarding the socio-demographic characteristics affecting HRQoL of nephrotic children, children of different age 
groups had no significant difference in their physical, emotional, social, and total mean HRQoL scores. However, they 
significantly differed in school performance (as teens had significantly lower school scores (P = 0.018) than other age 
groups). Moreover, no significant difference exists between the different genders and origins in the HRQoL domains and 
the total mean HRQoL scores (Table 2).

With regards to clinical parameters affecting HRQoL of nephrotic children, the histopathology of NS was found to 
affect some domains of HRQoL (as children with MCNS had significantly lower scores in the emotional (70.8 ± 37.46) 
(P= 0.003), social domains (71 ± 39.3) (P= 0.006), and the total mean HRQoL scores (67.84 ± 30.6) (P= 0.035) than 
children who had Non-MCNS). In addition to that, the disease duration also affected the HRQoL; (as children with 
a disease duration of less than one year had significantly lower scores of physical (69.28 ± 34.5) (P= 0.001), social 

Table 1 (Continued). 

Demographic and Clinical Data Number (Frequency %)

Acute kidney injury 3 (3.8)

Admission to hospital
Inpatient 13 (16.3)

Outpatient 67 (83.7)

Treatment
Prednisolone 43 (53.8)
Cyclosporine 4 (5)

Combination 23 (28.7)

No treatment 10 (12.5)

Abbreviations: SD, Standard deviation; SSNS, Steroid-sensitive nephrotic syndrome; SRNS, 
Steroid-resistant nephrotic syndrome; SDNS, Steroid-dependent nephrotic syndrome; FRNS, 
Frequent resistant nephrotic syndrome; MCNS, minimal-change nephropathy syndrome; MN, 
Membranous nephropathy; FSGS, Focal segmental glomerulosclerosis.

Table 2 Distribution of Health-Related Quality of Life (HRQoL) According to Various Socio-Demographic 
Characteristics of Children with Nephrotic Syndrome (N= 80)

Socio-Demographic HRQoL Domain (Mean± SD)

Physical Emotional Social School Total score

Gender
Males (N= 54) 81.25 ± 26.40 84.44 ± 27.31 83.24 ± 28.16 74.59 ± 25.33 80.88 ± 23.15

Female (N= 26) 71.39 ± 33.37 73.46 ± 31.36 84.03 ± 27.85 64.67 ± 31.78 73.42 ± 25.43

P value 0.126 0.094 0.99 0.32 0.39

Age group

Toddler (2–4 years) (N= 11) 96.3±6.7 86±25.6 94.5±12.9 81.8±34.5 89.63±15.44
Young children (5–7 years) (N=18) 82.6±31.8 90.5±23 89.4±25.3 85.3±18.2 86.9±21.33

Children (8–12 years) (N= 26) 73.6 ± 30.8 76.2 ± 32 77 ± 34.7 66.3 ± 27 72.5 ± 28.57

Teens (13–18 years) (N= 25) 71.3 ± 28.4 76.6 ± 30.2 81.2 ± 25.5 62 ± 27.2 72.78 ± 21.31
P value 0.077 0.315 0.247 0.018* 0.059

Origin
Center (N= 32) 80.2±26.2 79±30.8 84±29 78.4±26.3 80±24.6

North (N= 11) 80.1±27.2 81.4±27.6 83.6±32 77±22.4 80.5±24.8

South (N= 20) 75.1±31.5 76.3±31 79.3±30.4 65.5±27.8 74.08±25.3
East (N= 8) 77.7±25.5 95.6±8.2 88.7±15.5 56.3±27.2 79.5±15.5

West (N= 9) 74.6±41.5 83.8±32 86.7±25.4 64.8±34.4 77.5±28.6

P value 0.97 0.6 0.93 0.16 0.92

Notes: Data presented as the mean ± standard deviation (SD), For all relevant tables, the * P value is significant (<0.05). 
Abbreviations: HRQoL, Health-related quality of life; SD, Standard deviation.
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domains (77.1 ± 31.3) (P= 0.014), and total mean HRQoL scores (73.09 ± 27.22) (P= 0.006) than children with 
a duration of more than one year) (Table 3). Moreover, hospital admission had a significant effect on some domains 
of HRQoL such that; (inpatients had lower scores in physical (45.19 ± 37.7) (P= 0.003), emotional (47.7 ± 34.7) (P = 
0.013), and social domains (55 ± 38.24) (P= 0.001) than outpatients) (Table 3).

In comparison between the different degrees of proteinuria (+1, +2, and +3 urine dipstick), children’s had a greater 
degree of proteinuria (+3 urine dipstick) were found to have significantly lowest scores in all domains of HRQoL (except 
the emotional domain) as follows: physical (61.3 ± 36.3) (p= 0.006*), social (67.2 ± 37.2) (p= 0.024*), the school 
performances (56 ± 33.8) (P = 0.044) and the total mean HRQoL score (63.69 ± 29.3) (p=0.009*) (Table 3). Furthermore, 
the findings manifested that patients on treatment had a significantly lower physical (76.5 ± 30) (P= 0.021), emotional 
(78.8 ± 30) (P= 0.001), and social (81.8 ± 29.4) (P= 0.005) and total mean HRQoL scores (76.5 ± 24.8) (P= 0.008) than 
patients who were not on treatment. Children with edema had significantly lowered scores of physical, emotional, social, 

Table 3 Distribution of Health-Related Quality of Life (HRQoL) According to Various Clinical Data 
of Children with Nephrotic Syndrome (N= 80)

Clinical variable HRQoL Domain (Mean± SD)

Physical Emotional Social School Total score

Phenotype of NS

SSNS (N= 27) 77.43 ± 33.9 77.22 ± 30.92 81.8 ± 31.47 78.14 ± 27.39 78.6 ± 26.26

SRNS (N= 31) 75.5 ± 26.9 84.6 ± 29 84.83 ±27.6 63.2 ± 28.3 77 ± 23.9
SDNS / FRNS (N= 22) 82.3 ± 25.8 80 ± 26.9 83.6 ± 24.5 74.5 ± 25.76 80.1 ± 22.08

P value 0.69 0.617 0.92 0.102 0.89

Histopathology

MCNS (N= 12) 64± 28 70.8± 37.46 71± 39.3 65±30 67.84± 30.6

Non-MCNS (N= 20) 80± 25 90.23± 21 88.3±22.4 66±23.8 81.3± 19.58
P value 0.543 0.003* 0.006* 0.398 0.035*

Duration of illness
≤ One year (N= 36) 69.28±34.5 74.8±30.3 77.1±31.3 71±31.2 73.09±27.22

> One year (N= 44) 84.8±21.9 85.5±27.2 88.4±24.6 71.6±25.1 82.6±20.5

P value 0.001* 0.08 0.014* 0.174 0.006*

Degree of proteinuria
Nil 88.9 ± 16 87.4 ± 23.3 91.7 ±19 79.4 ± 23 86.8 ±14.64

+ 1 (N= 12) 88 ± 17.8 87 ± 23.8 90.4 ± 15.7 73.8 ± 20.7 84.8 ±16.2

+ 2 (N= 23) 73.2 ± 33 78.2 ± 29 83 ± 29.1 72.6 ± 27.8 76.8 ± 27.05
+ 3 (N= 18) 61.3 ± 36.3 70.3 ± 37.2 67.2 ± 37.2 56 ± 33.8 63.69 ± 29.3

P value 0.006* 0.211 0.024* 0.044* 0.009*

Hospital admission

Inpatient (N= 13) 45.19 ± 37.75 47.69 ± 34.79 55 ± 38.24 42.56 ± 28.95 47.6 ± 25.69

Outpatient (N= 67) 84.90 ± 22.2 87.3 ± 22.9 89.02 ± 21.7 76.9 ± 24 84.44 ± 18.61
P value 0.003* 0.013* 0.001* 0.488 0.009*

Edema
Yes (N= 38) 66.6 ± 34.49 72.1±34.04 74.8± 32.2 62.7± 28.37 69.07± 27.5

No (N= 42) 88.3±17.8 88.8 ± 20.8 91.3 ± 20.69 79.2 ± 25.08 86.95 ± 16.5

P value 0.001* 0.009* 0.008* 0.437 0.001*

Treatment

Yes (N= 70) 76.5± 30 78.8± 30 81.8± 29.4 69.8± 28.5 76.58± 24.8
No (N= 10) 90.9 ± 16.8 98.3±5 95±10.8 82±17.5 91.6± 10.98

P value 0.021* 0.001* 0.005* 0.079 0.008*

Abbreviations: HRQoL, Health-related quality of life; SD, Standard deviation, SSNS, Steroid-sensitive nephrotic syndrome; 
SRNS, Steroid-resistant nephrotic syndrome; SDNS, Steroid-dependent nephrotic syndrome; FRNS, Frequent resistant nephro-
tic syndrome; MCNS, Minimal-change nephropathy syndrome.
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and total mean HRQoL than children without edema (Table 3). However, there is no significant difference between the 
phenotypes of NS in all domains of HRQoL and total means HRQoL scores. (Table 3). Concerning the effect of disease 
complications on the HRQoL of nephrotic children, children with hypertension had an emotional domain significantly 
lower (73.0645 ± 32.80) (P= 0.017) than children with no hypertension. Children with infections had significantly lower 
physical, emotional, social, and total mean HRQoL scores than children without infection (Table 4).

The results of linear regression analysis for the predictors of the total HRQoL score are shown in Table 5. Among these 
predictors, patients who had edema were 17.879 lower total mean HRQoL compared to non-edematous patients [OR = 
−17.879 (95% CI = −7.889– −27.869)]. As the degree of proteinuria increases by one point, this leads to a decrease in total 
mean HRQoL an average of −7.285 [OR = −7.285 (95% CI = −11.587– −2.984)]. Moreover, admitted NS patients had 
36.834 lower total mean HRQoL as compared to NS outpatients [OR = −36.834 (95% CI = −24.847– −48.821)].

As demonstrated in Table 6, the control group demographic data was selected to be closely matched to the NS group; 
males represented (66.3%) of the healthy group and (66.1%) of the chronic disease group; this closely related to the male 
percentage in the NS group (67.5%). Similarly, the distribution of children according to age groups was closely matched 
between the NS, healthy, and chronic disease groups. Meanwhile, twenty-five patients were matched demographically 
from the kidney transplantation group to twenty-five patients in the NS group (Table 6).

In comparison to control groups, in compared to the healthy group, nephrotic children, had significantly lower scores 
in all domains of HRQoL: social (83.5 ± 27.89) (P =0.001), physical (78.0469 ± 29.01406) (P = 0.001), school 
performance (71.375 ± 27.78) (P= 0.001), and emotional (80.87± 28.95) (P = 0.017) domains and also the total mean 
HRQoL scores (78.458 ± 24.014) (P= 0.001) scores (Table 7). In comparison with the chronic diseases group, it has 

Table 4 Distribution of Health-Related Quality of Life (HRQoL) According to Various 
Disease Complications and Treatment Approaches for Children with Nephrotic Syndrome 
(N= 80)

Variable HRQoL Domain (Mean± SD)

Physical Emotional Social School Total Score

Hypertension
Yes (N= 49) 74.79 ± 30.35 73.06 ± 32.80 81.45 ± 32.63 63.27 ± 29.37 73.14 ± 27.33

No (N=31) 80.10 ± 28.25 85.81 ± 25.35 84.79 ± 24.70 76.49 ± 25.73 81.81 ± 21.26

P value 0.468 0.017* 0.170 0.756 0.056

Infection

Yes (N= 24) 58±34.7 64±35.6 67.2±34 63±31.8 85.4±16.88
No (N=56) 87.1±20.6 88.5±21.7 90.9±20.9 75.2±25.1 63.04 ±29.94

P value 0.001* 0.001* 0.001* 0.129 0.001*

Abbreviations: HRQoL, Health-related quality of life; SD, Standard deviation.

Table 5 Linear Regression Analysis for the Predictors of the Total Health-Related Quality 
of Life (HRQoL) Score for Children with Nephrotic Syndrome (N= 80)

Variable Odds Ratio (OR) 95% Confidence Interval for OR P value

Lower Upper

Gender 7.454 −3.907 18.816 0.195

Age group −6.451 −11.490 −1.413 0.113
Origin −1.438 −4.705 1.829 0.384

Phenotype of NS 0.669 −6.225 7.563 0.847

Histopathology 13.550 −4.226 31.326 0.130
Duration of illness −9.531 −1.097 20.160 0.078

Degree of proteinuria −7.285 −11.587 −2.984 0.001*

Hospital admission −36.834 −24.847 −48.821 0.001*
Edema −17.879 −7.889 −27.869 0.001*

Treatment 15.027 −0.882 30.936 0.064
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manifested that children with NS had significantly lower emotional domain (80.875 ± 28.95) (P= 0.03) and total mean 
HRQoL scores (78.458 ± 24.014) (P= 0.006) (Table 8). However, compared with kidney transplantation children, it was 
demonstrated that nephrotic children had only a significantly lower score in the physical domain (P= 0.001) (Table 9).

Table 6 Baseline Demographic Data of Patients with Nephrotic Syndrome (Case Group) and Different Groups (Healthy Children, 
Children with Chronic Diseases, and Kidney Transplanted Children) (N =250)

Variable Demographic Data Number (Frequency %)

Case Group  
(Children with NS)  

(N = 80)

Group 1  
(Healthy Children)  

(N = 80)

Group 2  
(Children with Chronic Diseases)  

(N = 65)

Group 3  
(Kidney Transplanted Children)  

(N = 25)

Gender Male 54 (67.5) 53 (66.3) 43 (66.1) 20 (80)

Female 26 (32.5) 27 (33.8) 22 (33.8) 5 (20)

Age group Toddler (2–4 years) 11 (13.8) 11 (13.8) 9 (13.8) 0 (0)

Young Children (5–7 years) 18 (22.5) 18 (22.5) 15 (23.1) 0 (0)

Children (8–12 years) 26 (32.5) 26 (32.5) 21 (32.3) 3 (12)

Teens (13–18 years) 25 (31.3) 25 (31.3) 20 (30.7) 22 (88)

Table 7 HRQoL of Control Group 1 (Healthy Children) and Children with 
NS (Case Group)

HRQoL Domain Groups Number Mean ± SD P value

Physical Nephrotic Syndrome 80 78.05 ± 29.01 0.001*

Healthy group 80 95.55 ± 8.49

Emotional Nephrotic Syndrome 80 80.88 ± 28.96 0.017*

Healthy group 80 89.81 ± 15.82

Social Nephrotic Syndrome 80 83.50 ± 27.89 0.001*

Healthy group 80 97 ± 8.37

School Nephrotic Syndrome 80 71.38 ± 27.79 0.001*

Healthy group 80 92.98 ± 10.54

Total score Nephrotic syndrome 80 78.46 ± 24.01 0.001*

Healthy group 80 93.84 ± 8.11

Abbreviations: HRQoL, Health-related quality of life; SD, Standard deviation.

Table 8 HRQoL of Control Group 2 (Children with Chronic 
Diseases) and Children with NS (Case Group)

HRQoL Domain Groups Number Mean ± SD P value

Physical Nephrotic syndrome 80 78.05 ± 29.01 0.066

Chronic diseases 65 81.06 ± 24.20

Emotional Nephrotic syndrome 80 80.88 ± 28.96 0.03*

Chronic diseases 65 89.54 ± 18.30

Social Nephrotic syndrome 80 83.50 ± 27.89 0.38

Chronic diseases 65 87.08 ± 19.88

School Nephrotic syndrome 80 71.38 ± 27.79 0.24

Chronic diseases 65 76.87 ± 27.86

Total score Nephrotic syndrome 80 78.45 ± 24.01 0.006*

Chronic diseases 65 83.63 ± 17.76

Abbreviations: HRQoL, Health-related quality of life; SD, Standard deviation.
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Discussion
In this study, the total mean HRQoL scores and the scores of all domains of children were significantly impaired in NS children 
in comparison with healthy children, which might be due to the chronic and relapsing nature of NS. The school domain was the 
most affected in NS children compared to the healthy group due to the regular need for follow-up, leading to frequent school 
absences. These findings were similar to previous reports that also found that the general QoL of children with NS 
substantially declined compared to that of healthy children.18,21 The same findings were observed in a study conducted at 
Soba Teaching Hospital, Sudan, which showed that all scores were significantly lowered in Sudanese children with NS.19

This study found that the HRQoL of children with NS was not affected by their age group, except there was significant 
impairment in school performance in older children. Again, the low school scores in children over eight years might be due 
to a regular need for a follow-up, leading to frequent school absences. Moreover, most children under eight years were not 
admitted to the school. This finding is to some extent similar to the finding of Roussel et al, who concluded age did not 
significantly associate with an influence on the QoL of children.17 This study also showed that the HRQoL of children with 
NS was not affected by their gender and origin. Similar findings were obtained from a study conducted in South India that 
documented demographic data (gender and age) did not significantly affect the total QoL scores of nephrotic children.22 

These findings can be good evidence that the patient’s sociodemographic data does not affect the HRQoL of NS patients.
Children with MCNS showed significantly lower emotional, social domains, and total mean HRQoL scores than 

children with non-MCNS histopathology. On the contrary, the study of Mbanefo et al found that children with non- 
MCNS had a poorer emotional domain and total mean HRQoL scores than children with MCNS.10 Even though some 
studies have confirmed that the treatment prognosis of patients with MCNS is better than that of non-MCNS, this study 
result might be because around 60% of steroid-responsive patients experience five or more relapses.23 As relapses increase, 
disease duration increases accordingly. Moreover, the disparity of the HRQoL scores was determined by disease duration 
and severity. The scores of HRQol tend to be lower with prolonged disease duration and patient ratings of particular HRQoL 
domains.24,25 The change in HRQOL scores may also reflect the current state of disease activity and therapy and the 
cumulative psychosocial impact of the disease course, duration, and cumulative drug exposure or high drug dosage.14

This study also demonstrated no significant difference between various phenotypes of NS in the total mean HRQoL 
scores. A similar finding was concluded by the study done in South India.22 However, another two studies were in 
contrast to this finding. Mbanefo et al study concluded that subjects with SRNS had a poorer score in the emotional 
domain than those who were steroid-sensitive.10 Jabbar Al Qaisy et al found that infrequent relapse phenotype and newly 
diagnosed NS showed better QoL and significant scores in physical and emotional domains than other phenotypes.24 

However, the Haiphong Children’s Hospital study found that the QoL of children with steroid-dependent and resistant 
INS was lower than children with a steroid-responsive type.21 Although one study found a similar result to this study’s 
finding, we think “it’s a weird result” because theoretically, the phenotypes of NS are more relevant to the dose and 

Table 9 HRQoL of Control Group 3 (Kidney Transplanted Children) 
and Children with NS (Case Group)

HRQoL Domain Groups Number Mean ± SD P value

Physical Nephrotic syndrome 25 72.48 ± 28.45 0.001*

Transplant group 25 79 ± 17.01

Emotional Nephrotic syndrome 25 76.92 ± 29.67 0.154

Transplant group 25 80.20 ± 24.13

Social Nephrotic syndrome 25 81.92 ± 25.26 0.35

Transplant group 25 81.80 ± 23.49

School Nephrotic syndrome 25 63.46 ± 27.67 0.409

Transplant group 25 67 ± 28.98

Total Score Nephrotic syndrome 25 73.69 ± 21.39 0.091

Transplant group 25 77 ± 16.31

Abbreviations: HRQoL, Health-related quality of life; SD, Standard deviation.
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duration of immunosuppressants. There must be some difference between different phenotypes in HRQoL scores. This 
result might be due to the study’s small sample size, which did not show this difference.

The duration of illness significantly affected the HRQoL of children with NS, as children with less than one year of 
disease had significantly lower physical, social domains, and total mean HRQoL scores than children with a disease 
duration of more than one year. It might be due to new symptoms that affected their daily physical and social activities. 
Moreover, children with longer disease duration have been adapted to their status and trying to attain better QoL. 
Previous studies’ findings regarding how the duration of illness affects QoL of children with NS were controversial. 
Three studies by Selewski et al, Nguyen et al, and Solarin et al found that those with a more prolonged illness duration 
had a poorer QoL.14,21,26 However, a study done in South India found that the duration of illness did not significantly 
influence the total QoL score of the nephrotic children.22 Another study found that the impact of disease duration on 
HRQoL in children with NS is most common in the physical and emotional domains, as children with less than one year 
of illness showed worse scores in physical functioning than those with more than one year, who had worse emotional 
scores.10 Furthermore, hospital admission affected some HRQoL domains significantly, as inpatient children had 
significantly lower physical, emotional, and social scores than outpatient children. It might be because the patients 
who had been admitted to the hospital (inpatients) will be newly diagnosed with NS or on relapse status, leading to low 
HRQoL. Moreover, most outpatient children will be stable.

This study found that the disease severity indicated by edema, a greater degree of proteinuria, and infections 
significantly lowered physical, social, and total mean HRQoL scores of nephrotic children. Moreover, a greater degree 
of proteinuria significantly lowered school performance. In addition to that, the presence of edema and infections 
significantly lowered the emotional score. A study conducted in Nigeria had similar findings that indicated HRQoL 
was worse in the presence of edema and proteinuria. Children with edema had lower scores in the school performance 
and physical domain and total mean HRQoL scores. Moreover, the greater the degree of proteinuria in the children, the 
more impact HRQoL has.10 The Libório et al study also found that the last 24 hours of proteinuria were associated with 
worse HRQoL and depression.27

In the current study, patients on treatment had significantly lower scores in physical, emotional, and social domains 
and total mean HRQoL scores than those who completed their treatment. It might be because those who completed their 
treatment will be in remission and subsequently have a better QoL. In addition to that, the core treatment of NS is 
immunosuppressant drugs, which are well known for their severe adverse effects that can also lower the HRQoL of 
nephrotic children. The study of Nguyen et al had a similar result that showed the QoL of children who had completed 
their treatment was higher than those who had been still treated.21

This study compared children with NS to two other diseased groups. It found that children with NS, compared to 
children with chronic diseases, had significantly lower emotional domain and total mean HRQoL scores, which might be 
due to prolonged steroid and immunosuppressant therapy that is well known by its mood disturbance and behavioral 
change and accordingly affects the total mean HRQoL scores, as children with a chronic disease have been selected from 
these diseases; diabetes mellitus, SCA, asthma and hyperthyroidism. Two studies were done in Iraq and South India. 
They found that scores in all domains of QoL were significantly higher in NS children than in those with chronic 
diseases. Moreover, the Indian study found no difference regarding school performance.22,24 A study by Roussel et al 
found that children with SDNS and SRNS had a satisfactory QoL close to that of children without chronic diseases.17

In comparison with kidney transplantation children, there was no difference between the NS group and transplant 
group in all domains of HRQoL except “the physical domain”. Children with NS had a significantly lower physical score 
than the transplant, and this might be due to the most critical clinical characteristic of NS, “edema”, which limited their 
physical activities. A study conducted by Libório et al found that NS patients had a lower HRQoL and a higher 
prevalence of depression symptoms as compared to those of hemodialysis patients.27

The present study had some limitations. Firstly, it was conducted in Khartoum, which restricted the generalization of 
the results to all Sudanese children. Secondly, the cross-sectional nature of the study design did not allow for assessing 
the long-term follow-up of these study subjects. Thirdly, some hospitals record the admission with NS under the term “a 
general renal disease”. This term includes some other renal diseases like nephritic glomerulopathy; this prevented us 
from counting the total number of nephrotic cases per year, so we had to do the sampling process by a convenient 
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sampling method. Despite all these limitations, the current study’s findings are interesting and highlight the importance of 
HRQoL as a function parameter to be included in NS’s management strategies. Thus, further studies with a larger sample 
size and adequate representation of different phenotypes, origins, and disease parameters are needed to confirm these 
findings.

Conclusions
The total mean HRQoL scores of children with NS were significantly lower than those of healthy children and those with 
chronic diseases. However, the HRQoL of children with NS was only significantly lower in physical domains than 
children with kidney transplantation. The phenotype of NS and the patient’s socio-demographic data, such as gender, age, 
and origin, had no significant effect on the total mean HRQoL scores. Disease severity evidenced by edema, a higher 
degree of proteinuria, infections, duration of disease, and MCNS histology significantly lowered the total mean HRQoL 
scores. Persistent hypertension and admissions to the hospital had a significant effect on some HRQoL domains. The total 
mean HRQoL scores of children on treatment were significantly lower than children who completed their treatment.
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