ORIGINAL RESEARCH | PSYCHOLOGY

CHRONIC FATIGUE IN SIBLINGS OF PEDIATRIC CANCER SURVIVORS: CHILDREN’S SELF-REPORTS

AND PARENTS’ PROXY-REPORTS
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The psychological effects of childhood cancer and its treatment extend to all family members, particularly healthy siblings, of the affected child. Previous studies
have reported reduced quality of life and self-esteem, as well as increased death anxiety and loneliness, among these children. This study aimed to compare the
severity of chronic fatigue in siblings of children with cancer and in children from families without a seriously ill family member, with consideration of the informant:
the child’s self-report or the parent’s proxy report. A total of 113 parent—child dyads participated in this controlled cross-sectional study. The sibling group comprised
65 healthy children whose brother or sister had cancer, and the control group comprised 48 children from families without a seriously ill family member. The groups
were matched for the children’s sex and age (7-11 years). Chronic fatigue was assessed using the Chronic Fatigue Severity Questionnaire. Linear mixed-effects
models revealed a significant group x informant interaction (o < 0.001). In the control group, parents rated fatigue severity lower (A = -10 points) than did the children
themselves. In the sibling group, parental ratings were comparable to or higher than the children’s self-ratings (A = 2 points, p < 0.001). Parent—child agreement
was stronger in the sibling group (r = 0.73, p < 0.001) than in the control group (r = 0.34, p = 0.019). No between-group differences were found in the total fatigue
scores based on the children’s self-reports. Siblings reported greater physiological discomfort (p = 0.037), but less decline in general well-being, cognitive comfort,
and social functioning than controls (all p < 0.001). The results suggest that in families of children with cancer, parental assessments of a healthy child’s fatigue differ
from the child’s own perception of their condition. Parents tend to rate fatigue as more severe than do the children themselves, whereas the opposite pattern is
observed in control families. This informant discrepancy should be considered when assessing the well-being of healthy siblings and when providing psychological
support to families affected by childhood cancer.
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XPOHWYECKOE YTOMJEHUE Y CUBJINHIOB OETEW C OHKOJIOMMYECKNMW SABEOJIEBAHUAMMU:
CAMOOTYETbI AETEW N HABJTIOAEHUA POOUTENEN

E. H. NMuxomaHosa2 = O. B. LLesangosa', A. B. Kosanesa'

T depeparnbHblii CCReaoBaTeNbCKU LEHTP OPUMMHAIBHBIX 1 MEPCNEKTUBHBIX OUOMEANLIMHCKUX 1 hapMaLeBTMHecKnx TexHonoruin, Mocksa, Poccusi

2 HauyoHanbHbI MEAULIMHCKIMIA UCCNEaoBaTeNbCKUA LIEHTP AETCKOM reMaTonoriv, OHKOMOMn 1 MMyHonorim nmenn [. Poravesa, Mockea, Poccus
Mcuxonornyeckie NoCnencTBIS IEHEHNST OHKOMOMMHECKOrO 3ab0eBaHNs pebeHKa 3aTpariBaroT BCEX YIEHOB CEMbM, B YaCTHOCTU 340POBbIX 6paTheB U CECTEP
(CMBNMHIOB). VI3BECTHO O CHKEHUM Ka4eCTBa X XKM3HW, CaMOOLIEHK, CTpaxe CMepTu 1 oguHodecTsa. Lienb nccnefoBaHms — CpaBHUTL YPOBEHb XPOHNHECKOrO
YTOMIIEHVS Y CUOAMHIOB AETEV C OHKOMOrMHECKMYM 3a00NEBaHMAMI Uy AETeN 13 cemeit 6e3 TsKenobomnbHbIX BM3KVX B 3aBMCUMOCTU OT MHhOPMaHTa: Mo AaHHbIM
CaMOOLIEHKN pebeHka 1 HabntoaeHWst poauTens. B nonepeqHoM KOHTPOMMPYEMOM MCCELOBaHUN 3arOfHsAIMN ONPOCHUK «CTemneHb XPOHUYECKOTO YTOMIEHMS»
118 puan «poputens—pedbeHok»: 65 nap, rae ecTb BTOPO 60MbHON pebeHOK (rpynna CUOAMHIOB), 1 48 KOHTPOMLHBLIX Map. MPynnbl Bbl CONOCTaBUMbI MO MOy
1 Bospacty aetent (7-11 neT). JInHeNHbIMI CMELLIaHHBIMM MOAENAM BbISBMEHO 3HAYMMOe B3anMOLAENCTBIE «rpyrnna x HGopmaHT» (o < 0,001). B KoHTpone
POAUTENN 3aHVKaIM YPOBEHb YTOMIIEHWS B CPABHEHWM C CamooLieHKom aeTen (-10 6anna), a y CUOMHIOB pOAUTENBCKUE OLEHKM Obl CONOCTaBNMbI C AETCKVMUA
NV NPeBbILLaM UX Mo 6OMbLUMHCTBY LKan, KpoMe coumanbHon cdepbl (A = 2 6anna, p < 0,001). BHyTpeHHsst Koppensauus B rpynne CbiMHroB okasanach
cunbHee (r= 0,73, p < 0,001), 4em B KOHTPOBHOW (r = 0,34, p = 0,019). MexxrpynnoBble camooLeHKM AeTeit no obLiemy banny He pasnmyannce, HO 'y CUOMHIOB
BbIPXXEHHOCTb (hM31ONOrM4eckoro anckomdopTa bbina Boiwe (o = 0,037), a CHKeHVe 06LLEro camo4yBCTBIS, KOTHUTVBHOIO AMCKOMAOpPTa 1 HapyLIeHs B
coupanbHoi cepe — Hke (o < 0,001). BbiBoa: B CeMbsX C TsHKEN000sbHbIM PEBEHKOM POANUTENM CUCTEMATMHECKM 3aBbILLAKOT YPOBEHb YTOMIEHNS 300POBOMO
pebeHka, a camun AETV OLIEHMBAIOT CBOE COCTOSHME MHaYe. OTO PacXokAeHe HEOOXOAMMO YYUTbIBATL MPY MEAMKO-MCUXONOMMHECKOM COMPOBOXAEHNN CEMEN.

KrntoueBble CioBa: XPOHNYECKOE YTOMIIEHNE, CUGMVHII, POAWTENN, CEMEHbIN CTPECC, ASTCKas OHKOMOMS, peabuntaums

®uHaHcupoBaHue: rpaHT PH® Ne 25-25-00898 «[Ncrxohranonornieckine MHAMKaTopbl aganTaLmn 340P0BbIX CUOIMHIOB (BpaTbeB 1 CecTep) B CEMbsAX AETEN C
OHKOMOMMYECKV MM 3a601EBAHNSIMU».

BnaropgapHoctu: A. ®. KapenvHy 3a BO3MOXXHOCTb MpoBefeHust nccnenosanus Ha 6ase JIPHL, «Pycckoe none» HMUL, AFOW nmenn [0. Poradesa m
A. A. [1eBATEPVKOBOW 3a SKCMEPTHYIO OLIEHKY PYKOMMCH.

Bknapg, aBTOpoB: E. H. JIxoMaHoBa — KOHLENTyaimaaLys, MEeTOLOMOM s, NMPoBSAeHV e CCNeaoBaHus, o6paboTka daHHbIX, pedakTuposaHmie; O. B. LLlesannosa —
CTaTUCTUYECKIIA aHaNW3, MOArOTOBKa UAMOCTPALMIA, HanvcaHye pykorieu; A. B. KoBanesa — pyKOBOACTBO MPOEKTOM, aAMUHVCTPUPOBaHME, pedakTMpoBaHme.

CobniofeHne 3TUHECKMX CTaH[APTOB: 1ccnefoBaHe 6bi10 ofobpeHo aTndeckm kommutetoM GIBHY «HWI HopmanbHow duavonornn nmenn M. K. AHoxvHa»
(MpoTokon Ne 18/1 ot 15 dheBpans 2023 r.), a Takke sTndeckum kommteToMm PreY «HMKWLL MO um. . Porayesa» (mpoTtokon Ne 83/16-17 oT 27 okTa6ps
2017 r.). Pogutenu aeteit nognucani fo6poBosibHOE MHOPMIMPOBaHHOE Corfacue Ha y4acTue B UCCneaoBaHnm.

><] Ans koppecnoHgeHuuu: EneHa HukonaesHa JlnxomaHosa
yn. Bantuitckas, a. 8, . Mockea, 125315; likhomanova_en@academpharm.ru

Cratbsl nonyyeHa: 03.06.2026 CtaTbsi NnpuHaTa K nevatu: 29.06.2026 Ony6nukosaHa oHnaiH: 18.07.2026

DOI: 10.24075/vrgmu.2026.040

AsTopckue npasa: © 2026 npuHagnexat asTopam. Jlnuenauar: PHVIMY um. H. V. Muporosa. CTaTtest pa3mellieHa B OTKPbITOM JOCTyNe 1 pacnpoCTpaHAeTCs
Ha ycnosusx nnueHsum Creative Commons Attribution (CC BY) (https://creativecommons.org/licenses/by/4.0/).

BULLETIN OF RSMU | 4, 2026 | VESTNIK.RSMU.PRESS | DOI: 10.24075/BRSMU.2026.040 [ 61



OPUTMHAJIbHOE UCCJIEQOBAHWNE | NMCUXOJ10T NA

Malignant neoplasms (MNs) are among the leading causes of
mortality in children. In Russia, in 2024, MNs were reported
in 0.013% of the population aged 0-17 years (12.7 cases per
100,000 population); of these cases, 32.4% were stage |-l MNs,
and the incidence peaked in children under 4 years of age [1].
In 2022, the global incidence exceeded 211,000 cases per
year [2]. Russian population-based studies have reported a
steady increase in the survival rate of children with cancer, from
82.4% in 2000 to 89.0% in 2021 [3], reaching 95% for certain
types of cancer [4]. In this context, the focus of researchers and
clinicians has shifted to the future quality of life of both patients
and their families [5].

The consequences of childhood cancer affect every family
member. The family’s usual way of life and distribution of
responsibilities change, and family income often decreases
[6-9]. In this situation, healthy brothers and sisters of the affected
child (siblings) require particular attention. Their difficulties often
go unnoticed: parents who are focused on the affected child
may be unable to adequately monitor the well-being of their
other children, while clinicians usually do not work directly
with them [10, 11]. Although the mean anxiety and depression
scores of most siblings remain within age-appropriate ranges,
many experience symptoms of post-traumatic stress, reduced
quality of life, and problems at school [10]. According to studies
conducted by Russian-speaking authors, low self-esteem, fear
of death, loneliness, auto-aggression, and anxiety are common
among siblings [12, 13]. With regard to somatic problems,
siblings have been reported to have higher rates of pain
complaints, sleep and eating problems [14], and emergency
department visits [15], which may reflect allostatic load, that
is, persistent physiological alterations caused by chronic stress
[16]. A study involving a large cohort of families with seriously il
children showed that healthy members of such families sought
medical care significantly more often, regardless of sex [5].

The feeling of persistently increased fatigue is one of the
common manifestations of accumulated stress [5, 15]. In this
paper, fatigue is considered not as a clinical diagnosis, but as a
subjective feeling of reduced energy — a persistent feeling that
children are able to describe themselves. Fatigue can affect
physical well-being, emotional state, cognitive functioning,
and social motivation. The reliability of such self-assessment in
school-age children (from approximately 7-8 years of age) has
been confirmed in numerous studies [17, 18].

Parents' proxy reports (parents' perceptions of their
children's condition) are widely used in clinical practice and
scientific research alongside children's self-reports. Comparing
these two sources of information represents a separate
scientificissue. Studies involving children undergoing cancer
treatment have shown that parents tend to systematically
rate their children's fatigue as more severe than the children
do themselves. In particular, a multicenter study conducted
in 2020 found that parents rated fatigue, on average, 13.7
points higher than the children themselves, and the parents'
own fatigue severity further increased this discrepancy [17]. A
questionnaire for assessing fatigue in children with cancer aged
7-17 years has been translated into Russian and validated [19].
The questionnaire includes two versions: a child self-report and
a parent proxy report based on the parent's observations. The
question of how parent and child assessments compare in
families in which a child with cancer has healthy siblings has
received little attention in the scientific literature. However,
parents experiencing chronic stress and primarily focused
on caring for a child with cancer and monitoring his or her
physical condition may also be particularly sensitive to physical
symptoms in their healthy children.

This study focused on assessing chronic fatigue in siblings
of children with cancer compared with healthy children who did
not have a seriously ill brother or sister. The analysis was based
on two sources of information (the child's self-report and the
parent's proxy report) and examined the nature and direction of
discrepancies between these sources in the two groups. The
research hypothesis was that the severity of chronic fatigue in
siblings of children with cancer differs significantly from that in
children from families without a seriously ill family member, and
that the nature of these differences depends on the source of
information (child self-report vs. parent proxy report). The study
aimed to compare the severity of chronic fatigue in siblings
of children with cancer and in children from families without a
seriously ill family member, taking into account the informant
(child self-report vs. parent proxy report).

METHODS

The study included 113 parent-child dyads divided into
two groups. Only mothers played the role of "parents". The
group of siblings of children with cancer (hereinafter “siblings”)
consisted of 65 dyads, in whose families the followed-up
children with cancer were raised. Among siblings, relative to
the cancer survivors, there were four fraternal twins, 29 younger
and 31 elder siblings. The sex was concordant in 32 sibling
pairs and discordant in 33 pairs. The median age difference
with the survivors was 3.11 years [IQR: 3.10; 4.48]. The
maximum number of children per family in this group was
8. In the group of siblings, 24 families (37%) were multi-
child (three or more children). Inclusion criteria for siblings: living
in the same household as the affected child before the cancer
diagnosis and for at least one year thereafter; no history of acute
ot chronic disorder, no acute ot chronic disorder at the time of
assessment (including the period of 14 days before the beginning
of the study); taking no medications; fluency in Russian.

The control group consisted of 48 dyads in which the
assessed child: was healthy; used no drugs; was fluent in
Russian; had no close relatives with life-threatening disorders.
Among them there were 18 elder, three middle, 10 younger,
and 17 only children (there were no twins). Parents of the
control group had a maximum of three children; there were only
five multi-child families (12.5%), and in three of those (60%) the
eldest children were full-aged and lived apart from the family.

Groups were matched by age (Me = 9.65 [IQR: 8.36; 11.0]
years in the control group and Me = 9.56 [IQR: 8.59; 10.9] years in
the group of siblings; p = 0.454), gender (50.0 and 52.3% of girls,
respectively; p = 0.788). Groups were not matched by the fact of
having/not having many children (Fischer’s exact test; p = 0.005).

The standardized Chronic Fatique Severity questionnaire
was used to assess the chronic fatigue severity subjective
perception [20]. The method consists of 36 items, each
of which is graded on a three-point scale (unambiguous
agreement, ambiguous agreement or disagreement). The total
score represents the Chronic Fatigue Index (CFl) allowing one
to estimate the condition severity: no signs of fatigue, early
stage, advanced stage, severe chronic fatigue and asthenic
syndrome (transformation into disease).

In addition to CFl, the questionnaire includes another four
subscales characterizing manifestations of chronic fatigue
in various spheres of life. Since the number of points per
subscale is unequal, the authors recommend convert these
into percentages to ensure the correct interscale comparison.
The original version of the questionnaire was designed for
assessment of adults, so it was adapted for children: lexemes
with the root "work" were replaced by lexical equivalents of
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Table 1. Chronic Fatique Severity questionnaire subscale and authorized abbreviations

Subscale full title Short title used in the text Reliability indicators
Physiological Discomfort Symptoms Physiological Discomfort Z‘ i%;sgg
General Well-Being Decline and Cognitive Discomfort General Well-Being Decline gig;;‘é
Emotional and Affective Disturbances Emotional Disturbances g i%{;?
Decreased Motivation and Social Communication Changes Social Functioning Impairment gig;ﬁz
) . . a = 0.847
Total score (chronic fatigue index, CFl) Total score / CFI © = 0848

educational activities: “learning” (No. 12, 28), “learn” (No. 21, 25),
and “school” (No. 33). The internal consistency evaluation
(Cronbach's alpha (a) and McDonald's omega (w)) confirmed
the modified method validity (according to the generally
accepted threshold a, w > 0.7 [21]). Short titles of the subscales
used below and appropriate reliability values are provided in
Table 1.

Testing was performed in Russian and implemented on an
online platform. Data from mothers were acquired remotely:
they filled the questionnaire at a place and time convenient for
them. Children completed the questionnaire in person in the
presence of a clinical psychologist on a provided computer.
The child completed the questionnaire either independently or
in the form of a semi-structured interview, in which a specialist
read the questions aloud, helped to interprete instructions, and
recorded the child's answer options. Thus, two independent
estimates of the condition of each child were obtained for each
dyad: self-assessment and parent’s assessment. Furthermore,
subjects answered the survey questions about the frequency
of getting ill (ARVI) throughout the year, as well as about regular
sports, music, and dancing.

Statistical data processing was performed in Jamovi version
2.3.28 (The jamovi project, Australia). Quantitative variables
were described using the median (Me) and interquartile range
[Q,; Q,]; categorical variables were described using absolute
and relative frequencies (n, %). The Mann-Whitney U-test
was used to compare two independent groups based on
quantitative indicators; the Kruskal-Wallis test was used for
three or more independent groups; Pearson’s chi-squared test
(x?) or Fishers’exact test (with the expected frequencies less
than 5) was used for categorical variables.

Linear Mixed Models (LMM) with the parameter estimation
by the Restricted Maximum Likelihood (REML) method were
used as the main analysis method. The nested data structure
was considered by including a random participant effect
(random intercept based on the dyad ID), which allowed us
to correctly model the relationship between the child’s and
parent’s assessment within the same dyad. The following

were included in the model as fixed effects: group (control/
siblings), informant (child/parent), and their interaction (group
x informant). Covariates included the child’s sex, frequency of
acute respiratory disorders, and regular exercise (sports and
dancing).

The parents’ and children’s assessment coherence was
determined using two additional methods: we calculated the
Spearman’s rank correlation coefficient for paired scores within
each group; the difference A = (parent’s assessment) — (child’s
assessment) was also calculated for each dyad; groups were
compared based on the A values using the Mann-Whitney
U-test. The Wilcoxon test for related samples was used to assess
intergroup differences between the parents’ and children’s
estimates. The critical significance level for all analyses was as
follows: p < 0.05.

RESULTS

There were no age and sex differences between the control
group and the group of siblings. ARVI was significantly more
often reported in the group of siblings (more than five episodes
per year): 41.5% vs. 20.8% in the control group (o = 0.001).
Siblings were less often engaged in sports (35.4% vs. 56.3%;
p = 0.002) and dancing (16.9% vs. 31.3%; p = 0.016) (Table 2).
None of the fatigue indicators turned out to be associated with
the birth order — neither in the group of siblings (p > 0.4), nor
in the control group (Kruskal-Wallis test; p > 0.2). The age
difference (fraction of a year) between the healthy and affected
siblings turned out to have no significant association with any
of fatigue indicators (Spearman’s rank correlation coefficient;
p > 0.05). In the group of siblings, when the healthy sibling’s
sex did not match the affected one’s sex, the CFl was higher
according to both chilren’s self-reports (U = 270, p = 0.003;
Me_, .« = 13.0, Me . .. .. = 25.0) and mothers’ proxy-
reports (U = 307, p = 0.015; Me_, . .., = 17.0, Me . o cox
= 24.0). Furthermore, the children’s self-assessment was
higher in siblings of different gender based on two subcales:
Physiological Discomfort (U = 201, p = 0.019; Me =

same sex

Table 2. Socio-demographic and clinical and anamnestic characteristics of the sample

Indicator Control (n = 48) Siblings (n = 65) P
Age, Me [Q,-Q,], years 9.65 [8.36-11.0] 9.56 [8.59-10.9] 0.454
Girls, n (%) 24 (50.0%) 34 (52.3%) 0.788
Frequent ARVI (>5 episodes/year), n (%) 10 (20.8%) 27 (41.5%) 0.001
Regular sports, n (%) 27 (56.3%) 23 (35.4%) 0.002
Regular music, n (%) 9 (18.8%) 14 (21.5%) 0.738
Regular dancing, n (%) 15 (31.3%) 11 (16.9%) 0.016

Note: The data are presented as Me [Q,-Q_] or n (%). Quantitative variables were compared using the Mann-Whitney U-test; categorical ones were compared using

Pearson’s chi-squared test (x?) or Fischer’s exact test.
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Table 3. Chronic fatigue indicators by subscales and linear mixed model results

Parents, Me Children, Me . .
Subscale Group [@-Q] [Q,-Q] p (group) p (informant) p (group x informant)

Control 12.0 [6.0-16.0] 20.0[16.0-25.0]

Total score (CFI) 0.002 < 0.001 < 0.001
Siblings 22.0[15.0-29.0] 20.0[12.0-28.0]
Control 7.0 [0.0-10.0]% 13.0 [7.0-20.8]%

Physiological Discomfort < 0.001 0.002 0.005
Siblings 23.0[10.0-30.0]% | 20.0[13.0-30.0]%
Control 14.1 [0.0-26.3]% 30.0 [20.0-40.0]%

General Well-Being Decline 0.513 0.009 <0.001
Siblings 30.0[15.0-40.0]% | 20.0[10.0-30.0]%
Control 17.0 [0.0-33.0]% 25.0 [17.0-42.0]1%

Emotional Disturbances 0.01 0.508 <0.001
Siblings 49.4 [25.0-66.7]% | 25.0[10.0-58.3]%
Control 40.0[10.0-60.0]% | 60.0 [50.0-70.0]%

Social Functioning Impairment 0.58 < 0.001 < 0.001
Siblings 40.0 [30.0-60.0]% | 50.0 [30.0-60.0]%

Note: The data are presented as the median and interquartile range [Q,-Q,]; for subscales — as the percentage of the maximum score. LMM with fixed effects of the
group, informant, and their interaction; random effect — dyad ID. Covariates: frequency of ARVI, engagement in sports and dancing.

18.0, Me o sox = 28.5) and Social Functioning Impairment
(U=205,p=0.023; Me_, ..., =400, Me_. ... =60.0).The
number of children in families with affected children was
correlated to none of the fatigue parameters (p > 0.17 in
all cases).

Comparison of groups based on the chronic fatigue
severity: linear mixed model results

LMMs were used to assess intergroup differences considering
the “dyad” data structure. The CFl analysis revealed significant
effects of the group (p = 0.002), informant (o < 0.001), and
their interaction (p < 0.001). This suggests that the nature of
differences between the parents’ and children’s estimates is
significantly different in two groups (Table 3).

In the control group, parents regularly underestimated
the child’s fatigue severity compared to the children’s self-
assessment (Me,: 12.0 [6.0-16.0] in parents vs. 20.0
[16.0-25.0] in children). In the group of siblings, the pattern
was inverted: the parents’ estimates were comparable with
the children’s or higher (22.0 [15.0-29.0] in parents vs. 20.0
[12.0-28.0] in children).

The analysis of subscales using the LMM showed that
the “group x informant” interaction was significant for all the
studied indicators (all p < 0.01), which suggests the systemic
nature of the differences revealed (Table 3).

The effect of the group was most pronounced for the
subscales Physiological Discomfort (p < 0.001) and Emotional
Disturbances (p = 0.010): the siblings’ parents assessed the
children’s condition as more severe, than parents of the control
group, based on both indicators. As for the General Well-
Being Decline (p = 0.513) and Social Functioning Impairment
(o = 0.580) subscales, the effect of the group was non-
significant, but the significant interaction was preserved, which
suggests different patterns of estimates in the groups. In most
cases, the covariates included had no significant effect on the
model results.

Coherence of parents’ and children’s
estimates

To thoroughly assess the nature of the “group x informant”
interaction, we conducted a number of additional analyses
involving assessment of correlations within groups, analysis of
the difference A, and pairwise comparison of estimates within
the dyads.

The correlation analysis (Table 4, Fig. 1) revealed significant
differences in coherence of estimates between groups. In
the control group, the correlation between the parents’ and
children’s CFI assessment was weak (r = 0.34, p = 0.019). A
strong positive correlation was observed in the group of siblings
(r=0.73, p < 0.001), which suggests much higher coherence
of the child’s condition perception in the dyads of siblings.

The analysis of the difference A confirmed a fundamental
difference in the nature of the ratio of estimates. In the
control group, parents underestimated the children’s fatigue:
MeA = -10.0 [-14.0; -3.0] points. In the group of siblings, the
estimates were comparable or slightly exceeded the chidlren’s
self-assessment (MeA = 2.0 [-4.0; 4.0]). The intergroup
differences in A values were significant (Mann-Whitney U-test:
U =625,p <0.001, r=0.6).

Intragroup and intergroup differences in parents’
and children’s estimates

We conducted a pairwise comparative analysis of parents’
and children’s estimates both within each group and between
groups. The results are provided in Fig. 2.

In the control group, the parents’ estimates were
significantly lower, than the children’s, based on all subscales
and CFl (p < 0.045), which suggests a persistent tendency
among parents of healthy children to underestimate the fatigue
severity in their children. In the group of siblings, the pattern
was inverted: there were no differences between the parents’
and children’s estimates based on the Physiological Discomfort

Table 4. Correlation between the parents’ and children’s assessment of chronic fatigue severity (CFl) by groups

Group Spearman's r P
Control (n = 48) 0.34 0.019
Siblings (n = 65) 0.73 < 0.001

Note: Spearman’s rank correlation coefficients between the parent’s and child’s estimates within the same dyad are provided.
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Fig. 1. Scatter charts with the linear regression lines for CFl assessment by parents and children in the control group (red) and siblings (green). X axis — parent’s

estimate; Y axis — child’s estimate.

and Social Functioning Impairment subscales, as well as total
CFl (p = 0.997; p = 0.474; p = 0.241, respectively). Significant
differences directed towards overestimation by parents were
reported for the General Well-Being Decline (p = 0.005) and
Emotional Disturbances (p = 0,002) subscales.

When performing an intergroup comparison separately
by informants, the pattern also turned out to be asymmetric.
According to the parents, significant intergroup differences
were revealed based on four indicators out of five: Physiological
Discomfort, General Well-Being Decline, Emotional
Disturbances, and total CFl (all p < 0.001). According to the
children’s self-reports, significant differences were reported
only based on distinct subscales: Physiological Discomfort
(o = 0.037), General Well-Being Decline (p < 0.001), and Social
Functioning Impairment (o = 0.016). There were no significant
differences in children’s self-assessment based on the total
CFl and the Emotional Disturbances subscale (p = 0.729 and
p = 0.631, respectively). Thus, the parents’, not children’s,
estimates were the main contributors to intergroup differences,
which is consistent with the linear mixed model results.

DISCUSSION

There were significantly more multi-child ones among the
families, where children with cancer were raised, which is in
line with the large sociological study of 1298 Russian parents
having children with cancer [12]. It was demonstrated, how the
existential stress faced by such families was associated with
changes in their life purpose orientations and the system of
needs, which, taken together, resulted in the multi-child lifestyle.

The sex difference rate in both groups turned out to be
associated with the chronic fatigue severity: it was higher in
cases where the siblings were of different sexes. This effect
was revealed when performing further analysis, so we can only
put forward a number of hypotheses discussed in the literature
and requiring further research. Parents may behave differently
with children of different sexes, making different demands
and expectations on them, building emotional relationships
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with them in different ways, devoting time to them in different
proportions [22]. It should be noted that the literature data are
controversial [23-25]. According to large family-based studies of
behavioral and psychological traits, the same genes contribute
to interindividual differences in both males and females, which
makes the genetic explanation of the sex differences identified
less likely compared to socio-psychological ones [26].

Intergroup differences in the children’s lifestyle and health
revealed that siblings in our sample were less likely to engaged
in sports and dancing, twice more often got ARVI (Table 2).
These findings are consistent with the results of different studies
showing that brothers and sisters of childhood cancer survivors
more often seek medical care compared to healthy peers
[5, 14, 27]. The siblings’ lower engagement in the organized
physical activities is natural: the family schedule restructuring,
deterioration of the family's financial resources, parents' focus
on the sick child’s needs, and the sibling's own anxiety reduce
the time and resources for leisure activities [10, 28]. Considering
the fact that regular physical activity represents one of the
reliably determined factors protecting children against fatigue
[29], the physical activity decrease can be an intermediate
between chronic family stress and subjective feeling of fatigue.
At the same time, motor activity was included in the linear mixed
models as a covariate, but it did not explain the main effects,
which suggests that there were additional mechanisms.

As for CFIl, there were no significant differences in
children’s self-assessment in two groups, but the analysis of
subscales revealed a more differentiated pattern. The siblings’
Physiological Discomfort subscale scores were higher, than
that of the control group, while differences on the General
Well-Being Decline subscale were oppositely directed: the
scores of control children turned out to be significantly higher.
There were no significant differences in self-assessment of
two groups on the Emotional Disturbances subscale, while
the Social Functioning Impairment subscale scores of control
children were also significantly higher. Thus, according to the
children’s self-assessment, the fatigue indicators in siblings are
significantly higher compared to that in the control group based
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Fig. 2. Box plots of the distribution of chronic fatigue indicators by subscales in the control group and group of siblings. Red box plots — children’s estimates; green —
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D. Decreased Motivation and Social Communication Changes subscale. E. chronic fatigue index (CFl, total score)

on the physiological component only; there are no differences
or indicators of the control group are significantly higher in the
emotional, cognitive-affective, and social spheres. The latter can
reflect the acceleration effect of the chronic family stress load:
siblings of childhood cancer survivors often show higher levels
of pro-social behavior and empathy, as well as a tendency not
to transmit their own difficulties, feeling an unspoken prohibition
against demonstrating weakness in a situation of family stress
[10]. Parents more often ask healthy siblings for instrumental
help (for example, more often ask for help with their chores),
despite the fact that parents themselves less often provide
similar support to their children (for example, less often allow
them to skip school) [11]. Furthermore, acceleration processes
were illustrated by the siblings’ anthropometric measurements:
their body height and body mass index were higher compared
to that of their peers (according to the WHO), and the higher
body height was reported in siblings, who were older, than
survivors [30].

When comparing the parents’ and children’s estimates
within each group, it was found that in the control group
parents rated the child’s fatigue lower, than children, on all
five scales. This is consistent with the data showing that
the parents’ assessment based on their insights is often
lower compared to the children’s self-assessment regarding
subjective, especially emotional and social, aspects of the
condition, since the age of 7 [31]. The pattern was inverted in
the group of siblings. The parents’ General Well-Being Decline
and Emotional Disturbances subscale scores were significantly
higher compared to children’s. As for Physiological Discomfort,
Social Functioning Impairment, and total CFl, there were no
differences between the parents’ and children’s estimates in
the group of siblings.

At the age of 7-11 years children actively shape their
internal pictures of iliness (IPI) and health (IPH). At this age,
subjective well-being is already accessible to reflection, but the
assessment of one’s condition as health or iliness still depends

heavily on the interpretations and reactions of significant adults
[32]. The developmental trajectory of the IPI/IPH involves a
gradual shift toward greater autonomy in self-assessment. This
pattern was observed in our control group, where children's
self-assessments on several subscales exceeded those of
their parents. Such a discrepancy suggests that the child has
his/her own well-being assessment criteria, that are different
from the parents’, which reflects the developing ability to rely
on the internal sensations and ideas, not only on the ones
transmitted by external sources. In the context of chronic family
stress experienced by the family having a child with the life-
threatening disease, the typical development can be modified.
The constant presence of a child with the objectified suffering
in the family and the transmitted parents’ anxiety can “shift” the
criteria of normal [33]. Thus, the lack of significant differences
between the parents’ and children’s estimates in the group of
siblings can reflect not so much the objective differences in the
children condition, but rather the features of the sibling’s IPI/H
ontogenesis, during which his/her own IPI/H remains “fused”
with parental assessments and subject to the anxiety of the
family environment for longer.

The linear mixed model analysis revealed a significant
interaction of the “group x informant” factors for all the
studied indicators. Intergroup differences are ensured mainly
by the parents’, not children’s, estimates. According to the
parents, fatigue indicators on all subscales, except the social
one, are higher in the group of siblings. The pattern based
on the children’s self-assessment is different: based on the
General Well-Being Decline and Social Functioning Impairment
siblings described their condition as better compared to control
children, while based on Physiological Discomfort the condition
was described as slightly worse. Such an asymmetric pattern,
with which intergroup differences are determined primarily by
the parents’ estimates, is consistent with the hypothesis about
the indirect influence of parents’ assessment on the IPI shaping
in siblings of children with cancer.
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In 2020, it was shown that the parents’ awareness about
the sibling’s conditions and accuracy of their assessment are
determined primarily by the quality of communication in the
family. Chronic stress associated with the other child’s illness,
being overwhelmed with care and focused on the cancer
patient’s needs limit the parents’ capability of monitoring the
healthy child’s condition and discuss his/her experiences
with him/her [34]. In the context of family crisis, parents often
develop the increased anxiety about the children’s health in
general — the phenomenon described within the framework of
the concept of the “child’s health anxiety by proxy”: excessive,
difficult to control fears about the child's possible ill-being,
which are not necessarily consistent with the child's actual
condition [33]. Parents of children with cancer often experience
significant fatigue and emotional distress themselves [35]. The
caregiver's own health status and well-being are associated
with the discrepancy between his/her and child’s estimates.
In particular, such discrepancy increased as the caregiver’s
own condition worsened based on the fatigue domain [14].
A combination of these factors (low awareness resulting from
the lack of communication, background anxiety for a healthy
child, the parent’s own distress) creates conditions for inflated
estimates of the sibling's condition.

Coherence of parents’ and children’s estimates in the group
of siblings was significantly higher, than in the control group.
Similar results were obtained by the researchers, who showed
that coherence of parental and child reports was higher in
families affected with cancer. Apparently, under these conditions
parents are more sensitive to any changes in children’s condition
[36]. It must be emphasized that the high correlation reflects the
coherence of the direction of changes only, not the accuracy
of absolute estimates. In our study, the high correlation was
combined with the parents’ overestimation on a number of
subscales, which underscores the need to differentiate these
two aspects when analyzing the inter-informant consensus.

Limitations of the study

The cross-sectional study design made it impossible to
examine changes within parent—child dyads over time.

Only subjective measures were collected and analyzed
(children's self-reports and mothers' proxy reports); therefore,
the influence of social desirability bias cannot be ruled out.
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