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Abstract

Background
Functional limitation in later life is dynamic, but studies of care receipt commonly use person-level
measures that cannot determine whether help reported for a specific activity is associated with the
subsequent course of that same activity. We examined the activity-specific association between
reported help and subsequent transition out of severe functional limitation among older adults in China.

Methods
We conducted a three-wave longitudinal analysis of the China Health and Retirement Longitudinal Study
using data from 2015, 2018, and 2020. Adults aged ≥ 60 years contributed one record for each of ten
basic or instrumental activities rated in 2018 as difficulty requiring help or inability to perform. The
exposure was the 2018 report that anyone had ever helped with the same activity, and the outcome was
transition to no or mild difficulty by 2020. Participant-clustered logistic regression adjusted for activity,
baseline severity, sociodemographic characteristics, functional burden, and health characteristics. A
secondary analysis additionally adjusted for the four-level same-activity functional response in 2015.
The primary estimand was conditional on survival, participation, and an observed 2020 functional
outcome.

Results
Among 5,676 person–activity observations with observed outcomes, crude transition to no or mild
difficulty occurred in 71.5% of activities without reported help and 45.1% of those with reported help. The
primary adjusted analysis included 5,651 observations from 2,177 participants. Model-standardised
probabilities were 59.5% (95% CI 55.8–63.3) without reported help and 47.8% (95% CI 46.0–49.7) with
reported help, corresponding to a risk difference of − 11.7 percentage points (95% CI − 15.6 to − 7.8) and
an adjusted odds ratio of 0.530 (95% CI 0.429–0.654). Among observations with 2015 functional history,
prior severe limitation was more common with reported help than without it (33.7% vs 18.1%). Additional
adjustment for 2015 same-activity status modestly attenuated the association (adjusted odds ratio
0.552, 95% CI 0.447–0.684). A mortality-inclusive composite analysis yielded a similar estimate
(adjusted odds ratio 0.537, 95% CI 0.440–0.655).

Conclusions
Severe activity-specific limitation remained dynamic, but activities with reported help were less likely to
transition to no or mild difficulty. Reported help may mark more established functional dependence and
a less favourable subsequent functional course.
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Background
Functional limitations in basic activities of daily living (BADLs) and instrumental activities of daily living
(IADLs) are common in later life and are major determinants of independence and long-term care needs.
A recent global meta-analysis estimated that approximately one quarter of older adults had BADL
limitations and nearly half had IADL limitations [1]. In China, population ageing is expected to
substantially increase the number of older adults living with functional dependence and requiring
assistance with daily activities [2], while recent evidence indicates marked variation in ADL impairment
across age, period, and birth cohort [3]. Maintaining functional ability is a central goal of healthy ageing
and reflects not only an individual’s physical and mental capacities but also the environmental support
available to enable everyday functioning [4].

Functional limitation in later life is not a fixed or uniformly progressive state. Longitudinal studies have
documented transitions between independence, mild difficulty, severe limitation, and death, with both
deterioration and improvement occurring over time [5–10]. Studies of Chinese older adults have likewise
identified heterogeneous patterns and transitions in ADL and IADL function [11]. This dynamic course is
clinically important because the degree of dependence observed at a single assessment does not
necessarily define an older person’s subsequent functional trajectory. Moreover, functional change may
differ across activities within the same individual, reflecting differences in physical and cognitive
demands, environmental context, habitual roles, and available support.

Most longitudinal research nevertheless characterises disability at the person level, using the number of
affected activities or composite BADL/IADL scores. Such measures are useful for describing overall
disability burden but may obscure variation in the course of individual activities. This distinction is
particularly relevant when care receipt is also measured at the person level. A previous CHARLS study
reported that receipt of informal care was associated with slower progression of overall functional
limitation, although the association varied by follow-up duration and care intensity [12]. Because both
care receipt and functional limitation were summarised at the person level, however, that analysis could
not determine whether help received for a particular activity was associated with the subsequent
functional status of the same activity. An older person may, for example, require help with bathing while
remaining relatively independent in shopping or medication management. Whether activity-specific help
identifies a distinct subsequent functional trajectory therefore remains unclear.

The interpretation of reported help is further complicated by the way assistance is mobilised in everyday
life. Receipt of help depends not only on functional difficulty but also on living arrangements, family
resources, recognition of need, and the availability of informal or formal support [13–16];
correspondingly, functional need and actual receipt of assistance are often imperfectly aligned [17–21].
Chinese evidence has shown that even among older adults with functional limitations, assistance may
be unavailable for specific activities such as bathing or toileting. Reported help may therefore reflect
both the severity and persistence of the underlying limitation and the social mobilisation of care. This
creates an important problem of confounding by indication: activities for which help is provided may
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already have a poorer functional prognosis before help is reported. Earlier same-activity functional status
is consequently important for distinguishing more persistent limitations from those that are more recent
or potentially reversible. At the same time, assistance ranges from compensatory support that enables
safe task completion to rehabilitation, reablement, or restorative care intended to maintain or improve
functional performance [22–24]. A binary survey report of help cannot distinguish among these forms of
support and should not be interpreted as a standardised measure of care delivery or treatment exposure.

Against this background, we used three waves of the China Health and Retirement Longitudinal Study to
examine the longitudinal association between reported help and subsequent function at the level of the
individual activity. Among activities that were severely limited in 2018, we linked the report of help for
each activity to the functional status of that same activity in 2020 and examined whether the association
persisted after accounting for the corresponding activity-specific functional status in 2015. Because
assistance is likely to be mobilised preferentially for more severe or persistent limitations, We therefore
examined whether reported help was associated with the probability of subsequent transition from
severe limitation to no or mild difficulty. By aligning help, prior functional history, and subsequent
outcome within the same activity, the study aimed to clarify what survey-reported help signifies for the
subsequent functional course of severe activity limitation in older adults.

Methods

Study design and data source
The China Health and Retirement Longitudinal Study (CHARLS) is a national longitudinal study of
Chinese adults aged 45 years or older [25]. We used the 2015, 2018 and 2020 Health Status and
Functioning modules, relevant 2018 demographic and depression variables, and the 2020 exit module
[26–28]. The 2020 survey overlapped with the COVID-19 pandemic and included pandemic-related data
collection [28]. Because interview conditions, service access and opportunities to perform activities may
have differed from earlier waves, the pandemic context was considered in interpretation. This secondary
analysis used de-identified data and was reported in accordance with STROBE [29].

Participants and analytic unit
Participants were aged 60 years or older in 2018 and reported severe limitation in at least one of ten
activities, defined as level 3 (difficulty and need for help) or level 4 (unable to perform). The activities
were dressing, bathing, eating, getting into or out of bed, using the toilet, household chores, preparing hot
meals, shopping for groceries, managing money and taking medications. Telephone use was excluded
because performance is especially dependent on technology access, sensory function and customary
household roles.

The analytic unit was the person–activity observation; each participant contributed one record for every
eligible activity. The primary estimand was therefore averaged across eligible activities, and was
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conditional on survival, participation, and an observed 2020 functional response. Participant clustering
accounted for within-person correlation.

Exposure, outcomes and earlier functional history
For each eligible activity, response 1 to the harmonised 2018 help item was classified as reported help
and response 2 as no reported help. Structural missing values outside the severe-limitation pathway
were not reclassified. Cross-wave variable mappings are provided in Additional file 1: Table S1; the
original item wording is available in the CHARLS questionnaire [30].

The primary outcome was transition from severe limitation in 2018 (level 3, difficulty and need for help,
or level 4, unable to perform) to no or mild difficulty in the same activity in 2020 (level 1 or 2). Levels 3
and 4 in 2020 were classified as continued severe limitation. Secondary functional outcomes were
transition to no difficulty (level 1) and any improvement by at least one level on the four-level functional
scale between 2018 and 2020. Deaths were not assigned a functional response in the primary analysis.
In a secondary composite outcome, a favourable outcome was defined as being alive in 2020 and having
transitioned to level 1 or 2 in the corresponding activity; participants who had died were classified as not
meeting this composite outcome. Extreme-case sensitivity analyses assigned alternative outcomes to
person–activity observations with an unknown 2020 functional outcome among participants not known
to have died.

In a history-adjusted secondary analysis, the corresponding four-level 2015 response was included with
a separate category for unavailable status. Supporting analyses were restricted to observations with
complete 2015 history, stratified by prior severe limitation, and included an interaction between reported
help and prior severe limitation.

Covariates and missing data
A priori covariates were age, sex, education, partnered status, agricultural hukou, self-rated health,
number of physician-diagnosed chronic conditions, body pain, CES-D-10 status, activity, 2018 response
level and functional burden. Functional burden comprised the total number of severely limited activities,
the number of severely limited BADLs and the number of activities that could not be performed. The
chronic-condition count included 14 constructed diagnosis indicators. An extended model additionally
adjusted for stroke, self-reported memory-related disease, arthritis, near and distance vision, and
hearing.

CES-D-10 items were scored 0–3, with positive items reverse-scored. Scores were prorated only when at
least eight items were answered; scores of 12 or higher indicated elevated depressive symptoms [31–
34]. Missing self-rated health and unusable CES-D-10 scores were retained as categories in the primary
analysis. Twelve participants with missing agricultural hukou were excluded. Multiple imputation by
sequential stochastic regression generated 20 participant-level datasets; imputed variables were re-
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expanded to person–activity observations and estimates were combined using Rubin's rules. Complete-
case analysis provided an alternative missing-data analysis. Further specifications are reported in
Additional file 1: Table S2.

Statistical analysis
Analyses were conducted using R 4.5.2. Participant characteristics were summarised at the participant
level, whereas transition patterns and exposure-group characteristics were summarised at the person-
activity level. The primary analysis used multivariable logistic regression with participant-level cluster-
robust standard errors and adjustment for prespecified covariates. Age and functional-burden measures
were modelled as continuous variables; categorical specifications were examined in sensitivity analyses.
Marginal standardisation over the empirical covariate distribution was used to estimate adjusted
probabilities, the risk difference and the standardised risk ratio. Corresponding 95% confidence intervals
were derived using the delta method based on the participant-clustered covariance matrix. A modified
Poisson model with participant-level cluster-robust variance provided an alternative adjusted risk-ratio
estimate.

Sensitivity analyses included participant-normalised weighting, within-participant conditional logistic
regression adjusted for activity and baseline functional level, multiple imputation, complete-case
analysis, inverse-probability-of-censoring weighting (IPCW), response-mode restrictions, alternative
functional forms, an alive-and-transitioned composite outcome, and extreme-case assumptions for
unknown outcomes. Response-mode analyses used the four-category DB032 variable in 2018 and
DB045 variable in 2020, distinguishing no assistance, occasional assistance, assistance most or all of
the time, and complete proxy response [30]. IPCW addressed non-death loss to follow-up under the
assumption of conditional exchangeability given measured covariates. Stabilised weights were
estimated at the participant level, applied to all eligible person–activity observations, and based on
predicted observation probabilities truncated to the interval 0.02–0.98. Model convergence, dispersion,
leverage and influential observations were assessed. Secondary-outcome and interaction analyses were
considered supportive, and no adjustment for multiple comparisons was applied.

Results

Study flow and participant characteristics
Among 11011 participants aged 60 years or older in 2018, 2714 (24.6%) had severe limitation in at least
one eligible activity and contributed 7994 person–activity observations. The unweighted proportion
meeting this criterion increased from 17.9% among participants aged 60–69 years to 50.2% among
those aged 80 years or older. It was also higher among women, participants with lower educational
attainment, those who were not married or partnered, and those with agricultural hukou (Additional file 1:
Table S3).
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Participants in the baseline severe-limitation cohort had a mean of 2.95 (SD 2.46) affected activities.
IADL limitations predominated: 93.0% had at least one IADL limitation, whereas 39.8% had at least one
BADL limitation. Overall, 82.7% reported help for at least one severely limited activity, 67.2% reported
help for all such activities, and 32.8% had at least one severely limited activity for which no help was
reported (Additional file 1: Table S4).

By 2020, 2,189 participants contributed 5,676 observed same-activity functional outcomes; 341 had a
death exit interview, and 184 were lost to follow-up or had unknown vital or participation status. After
exclusion of 12 participants and 25 observed-outcome records with missing agricultural hukou, the
primary analytic sample comprised 2,177 participants and 5,651 person–activity observations (Fig. 1).
Participants in this sample had a mean age of 71.8 years (SD 7.9); 62.7% were women, 71.0% were
married or partnered, 85.5% had agricultural hukou, and they contributed a mean of 2.60 (SD 2.13)
severely limited activities to the primary analysis (Table 1).
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Table 1
Baseline characteristics of participants in the primary analysis

Characteristic Total (N = 
2177)

Characteristic Total (N = 
2177)

Age, years 71.8 (7.9) Self-rated health  

60–69 1019 (46.8) Very good/good 168 (7.7)

70–79 766 (35.2) Fair 586 (26.9)

≧ 80 392 (18.0) Poor/very poor 1096 (50.3)

Women 1365 (62.7) Missing 327 (15.0)

Education   Depressive symptoms  

No formal education 997 (45.8) Not elevated 747 (34.3)

Primary school 890 (40.9) Elevated 898 (41.2)

Middle school 186 (8.5) Missing/unusable 532 (24.4)

High school or above 104 (4.8) Activities with severe limitation,
number

2.60 (2.13)

Married or partnered 1545 (71.0) BADL activities with severe
limitation, number

0.64 (1.12)

Agricultural hukou 1861 (85.5) IADL activities with severe
limitation, number

1.96 (1.37)

Physician-diagnosed chronic
conditions, number

2.26 (1.79) Activities the participant could not
perform, number

1.46 (1.74)

Any body pain 1687 (77.5)    

Values are n (%) unless stated as mean (SD). CES-D-10 scores were prorated only when at least eight
items were answered. BADL, basic activities of daily living; IADL, instrumental activities of daily living.

Observed functional transitions
Among the 5676 person–activity observations with an observed 2020 functional outcome, 4674 had
reported help in 2018 and 1002 did not. Crude transition to no or mild difficulty occurred in 45.1% of
observations with reported help and 71.5% of those without reported help. The four-level transition
matrix likewise showed that transitions to either no difficulty or mild difficulty were less frequent among
activities with reported help, whereas persistence at level 4 was more frequent (Table 2).
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Table 2
Crude 2018–2020 same-activity transition distributions according to the 2018 help report

2018 help
status

2018
level

Total, n 2020 level
1, n (%)

2020 level
2, n (%)

2020 level
3, n (%)

2020 level
4, n (%)

With reported
help

3 2047 938 (45.8) 222 (10.8) 490 (23.9) 397 (19.5)

With reported
help

4 2627 819 (31.2) 127 (4.8) 391 (14.9) 1290 (49.1)

Without
reported help

3 429 245 (57.1) 103 (24.0) 45 (10.5) 36 (8.4)

Without
reported help

4 573 274 (47.8) 94 (16.4) 64 (11.2) 141 (24.6)

Level 1, no difficulty; Level 2, difficulty but can still perform; Level 3, difficulty and need for help; Level
4, unable to perform. Percentages were calculated within strata defined jointly by 2018 reported-help
status and 2018 functional level.

Primary adjusted association
After adjustment for prespecified covariates, the model-standardised probability of transition to no or
mild difficulty was 59.5% (95% CI 55.8–63.3%) among observations without reported help and 47.8%
(95% CI 46.0–49.7%) among those with reported help. The corresponding adjusted risk difference was − 
11.7 percentage points (95% CI − 15.6 to − 7.8), the standardised risk ratio was 0.803 (95% CI 0.751–
0.860), and the odds ratio was 0.530 (95% CI 0.429–0.654) (Table 3).

Table 3
Adjusted association between reported help and transition to no or mild difficulty in the same activity by

2020
Measure Estimate 95% CI

Adjusted probability without reported help, % 59.5 55.8–63.3

Adjusted probability with reported help, % 47.8 46.0-49.7

Adjusted risk difference, percentage points -11.7 -15.6–7.8

Standardised risk ratio 0.803 0.751–0.860

Adjusted odds ratio 0.530 0.429–0.654

Estimates were derived from the primary multivariable logistic regression model using 5651 person–
activity observations from 2177 participants. Adjusted probabilities were obtained by marginal
standardisation over the empirical covariate distribution. The risk difference was calculated as the
adjusted probability among observations with reported help minus that among observations without
reported help. The standardised risk ratio was calculated as the corresponding ratio of adjusted
probabilities. Odds ratios compare person–activity observations with reported help with those
without reported help. Confidence intervals for adjusted probabilities, the risk difference, and the
standardised risk ratio were obtained using the delta method with the participant-clustered robust
covariance matrix. CI, confidence interval.
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Earlier same-activity functional history
Same-activity functional status in 2015 was available for 5239 of the 5651 primary-analysis observations
(92.7%), contributed by 2053 participants. Among observations with available history, severe limitation in
2015 was more common among person–activity observations with reported help than among those
without reported help (33.7% [1447/4291] vs 18.1% [172/948]). Transition proportions were lower among
activities with prior severe limitation and among those with reported help. Additional adjustment for the
four-level 2015 response modestly changed the OR from 0.530 to 0.552 (95% CI 0.447–0.684) (Table 4).

Table 4
Prior same-activity functional history and history-adjusted associations with transition to no or mild

difficulty Panel A. Crude transition according to prior same-activity functional status
2015 same-activity
status

2018 reported-
help status

person–activity
observations, n (%)

Transitioned to no or
mild difficulty, %

No prior severe
limitation, levels 1–2

Without reported
help

776(81.9) 75.9

  With reported
help

2844(66.3) 55.5

Prior severe limitation,
levels 3–4

Without reported
help

172(18.1) 52.9

  With reported
help

1447(33.7) 25.3

Panel B. Adjusted analyses accounting for prior same-activity status

Analysis person–activity
observations, n

Participants,
n

OR 95% CI

Reference model without adjustment
for 2015 status

5651 2177 0.530 0.429-
0.654

Additional adjustment for four-level
2015 status, including an unavailable-
status category

5651 2177 0.552 0.447-
0.684

Complete-history analysis restricted to
observations with available 2015 status

5239 2053 0.546 0.438-
0.681

No severe limitation in 2015 (levels 1-2) 3620 1781 0.576 0.451-
0.735

Prior severe limitation in 2015 (levels 3-
4)

1619 699 0.420 0.270-
0.654

Prior severe limitation was defined as level 3 or 4 in the same activity in 2015, and transition as level 1 or
2 in 2020. Panel A includes observations with available 2015 status, with percentages calculated within
each reported-help group. Panel B ORs compare observations with versus without reported help; the
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reference model did not adjust for 2015 status. The interaction OR was 0.674 (95% CI 0.427–1.064; P =
0.090). Participant counts across 2015-status strata may overlap. CI, confidence interval; OR, odds ratio.

Sensitivity and secondary analyses
The association was broadly consistent across alternative model specifications and approaches to
missing data and censoring, with ORs ranging from 0.517 to 0.592 and all corresponding 95%
confidence intervals excluding 1 (Additional file 1: Table S5). Estimates were also similar after
categorical specification of age and functional burden and after additional adjustment for prognostic
covariates.

For the composite outcome of being alive and having transitioned to no or mild difficulty, with deaths
classified as not meeting the composite, the OR was 0.537 (95% CI 0.440–0.655). In the intentionally
help-favouring extreme-case analysis, the association was attenuated and the confidence interval
included 1 (OR 0.877, 95% CI 0.730–1.055) (Additional file 1: Table S5).

Response-mode restrictions produced estimates broadly similar to the primary result. ORs ranged from
0.524 to 0.585 after excluding complete proxy responses, progressively restricting assisted responses in
2018, or excluding complete proxy responses across waves. In the most restrictive analysis, limited to
unassisted self-responses in 2018, the OR was 0.585 (95% CI 0.445–0.768) (Additional file 1: Table S6).

Reported help was also associated with lower odds of transition to no difficulty (level 1) (OR 0.778, 95%
CI 0.643–0.942), and lower odds of improvement by at least one level on the four-level functional scale
(OR 0.562, 95% CI 0.450–0.703). Subgroup estimates were directionally consistent across BADL and
IADL activities, baseline functional levels, and sex, and interaction tests did not provide clear evidence of
heterogeneity (Additional file 1: Table S7).

Discussion
Among activities that were already severely limited in 2018, reported help was associated with a less
favourable subsequent functional course. The model-standardised probability of transition to no or mild
difficulty by 2020 was 47.8% for activities with reported help and 59.5% for those without reported help,
corresponding to an adjusted risk difference of − 11.7 percentage points. The pattern was supported by
secondary outcomes: reported help was associated with higher odds of persistent severe limitation and
lower odds of both complete recovery and improvement on the four-level functional scale. These
associations were also broadly consistent across analyses using alternative weighting schemes,
approaches to missing data and censoring, response-mode restrictions, and alternative model
specifications. At the same time, substantial improvement occurred in both exposure groups, indicating
that severe activity-specific limitation in later life is neither uniformly persistent nor synonymous with
irreversible dependence.

The observed improvement is consistent with the broader literature describing late-life disability as a
dynamic and often recurrent process rather than a unidirectional progression [5–11, 35–36].
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Longitudinal studies with frequent functional assessments have shown that older adults may move
repeatedly between independence and disability and that recovery can occur even after substantial
functional loss, although it may not always be sustained [35]. In the present study, nearly half of severely
limited activities with reported help and more than two thirds of those without reported help transitioned
to no or mild difficulty in the crude analysis. Because CHARLS assessed function at widely spaced
survey waves, these transitions cannot be distinguished as sustained recovery, temporary improvement,
or part of a fluctuating course. Nevertheless, the findings reinforce the importance of viewing severe
functional limitation as a state with heterogeneous trajectories rather than as a permanent
classification. This perspective is particularly relevant to geriatric care, in which changes in residual
capacity and task performance may remain clinically meaningful even after assistance has become
necessary.

Earlier functional history provided additional insight into this heterogeneity. Severe limitation in the same
activity in 2015 was more common among activities with reported help in 2018 than among those
without reported help (33.7% vs 18.1%), and prior severe limitation was associated with substantially
lower crude probabilities of subsequent transition out of severe limitation. Adjustment for the complete
four-level 2015 same-activity response only modestly attenuated the association between reported help
and the 2020 outcome. Associations below the null were also observed within both strata of prior severe
limitation, although the interaction estimate was imprecise. These findings suggest that current
dependence carries different prognostic information according to its preceding course. A limitation that
has persisted or recurred over several years may differ substantially from one that has only recently
reached the same level of observed severity. A single cross-sectional assessment of dependence is
therefore unlikely to capture the full potential for recovery or persistence. At the same time, the 2015
assessment was three years before baseline and could not identify onset, duration, intervening episodes,
aetiology, or reversibility; it should therefore be regarded as partial information on prior prognosis rather
than a complete representation of functional history.

The activity-specific approach also helps place the present findings in the context of previous studies of
care receipt and functional change. An earlier CHARLS analysis reported that receipt of informal care
was associated with slower progression of overall functional limitation [12], whereas a more recent
longitudinal analysis using HRS, SHARE, and CHARLS data reported poorer subsequent ADL/IADL status
among some groups receiving formal or combined formal and informal help [37]. These findings need
not be regarded as contradictory. Person-level studies generally characterise the overall care
environment and aggregate disability burden of an individual, whereas the present analysis was
restricted to activities that were already severely limited and linked help for a specific activity directly to
the subsequent status of that activity. At the person level, care receipt may reflect broader family and
service resources across daily life; at the activity level, reported help may preferentially identify tasks for
which dependence is already more established. The different analytic scales therefore describe related
but distinct dimensions of the relationship between functional limitation and care.
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Confounding by indication is likely to contribute substantially to the inverse association observed here.
Assistance is more likely to be mobilised when a limitation is severe, persistent, readily apparent, or
perceived by the older person or family as unlikely to resolve, and these characteristics are themselves
associated with poorer subsequent functional outcomes. The study eligibility criterion also included a
response category indicating difficulty accompanied by a need for help, creating conceptual overlap
between baseline functional severity and subsequent classification of reported help. Thus, help was not
an exposure occurring independently of prognosis, but part of the clinical and social response to an
existing functional problem. Adjustment for baseline response level, total functional burden, health
characteristics, and earlier same-activity status addressed several measured components of this
process, but could not fully account for duration of limitation, underlying pathology, residual capacity,
caregiver judgement, environmental barriers, or access to rehabilitative resources. Therefore, reported
help appears to capture both the underlying functional need and the mobilisation of support in response
to that need. Help may range from prompting or supervision to hands-on assistance or complete task
substitution, whereas no reported help may reflect greater residual capacity, intermittent difficulty,
personal preference, limited recognition of need, unavailable support, or unmet need. Previous evidence
similarly indicates that care receipt is only imperfectly aligned with functional need [13–21]. Assistance
received, care needs met, and functional capacity restored should therefore be regarded as related but
distinct constructs.

This distinction has implications for geriatric assessment and for the evaluation of long-term care.
Assistance may preserve safety, dignity, participation, and the ability to remain in the community even
when independent task performance does not improve. Conversely, the fact that help is available does
not establish how much residual capacity remains, whether support is appropriately matched to need, or
whether potentially modifiable barriers have been identified. Structured rehabilitation, reablement, and
restorative care differ from routine compensatory assistance because they explicitly aim to maintain or
improve functional performance and participation and vary considerably in content, intensity, and
delivery [22–24]. The binary CHARLS item cannot distinguish these forms of care and therefore cannot
evaluate their effectiveness. The findings instead support the value of activity-specific reassessment of
functional capacity and care needs when assistance is already being provided. This is consistent with
person-centred approaches such as WHO ICOPE, which emphasise assessment of intrinsic capacity,
social care and support needs, and individualised care planning rather than relying on a single indicator
of dependency [38].

The same distinction is relevant at the health-service and policy level. Measures of whether help is
received are useful for documenting care mobilisation, but they should not be used alone as indicators
that functional needs have been adequately addressed. Service evaluations and population surveillance
would be more informative if they distinguished care receipt from unmet need and recorded the source,
frequency, intensity, duration, purpose, and perceived adequacy of assistance. Such information is
particularly relevant in ageing populations in which long-term care systems must address both the
consequences of persistent loss of capacity and opportunities to maintain remaining function. The
present findings indicate that interpreting receipt of help without information on underlying functional
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trajectory can obscure differences in both prognosis and care need. The main association was broadly
consistent across alternative analytic and missing-data approaches. A mortality-inclusive composite
yielded a directionally similar estimate, although it addressed a different outcome and does not
eliminate potential selection related to survival. However, the help-favouring extreme-case analysis
attenuated the association and produced a 95% confidence interval that included 1, indicating that
sufficiently strong differential missingness could materially weaken the observed pattern.

The 2020 assessment also occurred during the COVID-19 pandemic, which may have altered
opportunities to perform particular activities, household division of labour, access to health and social
services, and availability of assistance [17]. These influences are especially relevant to IADLs such as
household chores, preparing meals, shopping, and managing money, which reflect customary roles and
environmental opportunities as well as individual capacity. The questionnaire did not provide a
consistent category for activities that respondents did not usually perform, creating potential for role-
related misclassification. Estimates were directionally consistent across BADL and IADL domains,
baseline severity levels, and sex; however, the corresponding interaction estimates were imprecise and
do not exclude clinically meaningful heterogeneity. These subgroup findings should therefore be
interpreted as supportive evidence of a broadly similar pattern rather than as demonstrating equivalence
across groups.

The study has several strengths. The person–activity design ensured that the reported-help exposure
and subsequent functional outcome referred to the same activity, thereby reducing the mismatch that
can arise when aggregate care and disability measures are analysed at the person level. The three-wave
structure provided information on earlier same-activity functional status and allowed the observed
association to be considered in the context of prior functional history. The analysis distinguished
transition out of severe limitation from complete recovery and improvement by at least one response
level, capturing clinically distinct dimensions of functional change. Reporting model-standardised
probabilities, absolute risk differences, and risk ratios alongside odds ratios improved interpretation on
clinically meaningful scales. Finally, the consistency of findings across a broad range of sensitivity
analyses provides evidence that the main association was not dependent on a single analytic
specification.

Several limitations should be considered. Residual confounding is likely because reported help was
closely related to baseline functional need and because the onset, duration, cause, and reversibility of
each limitation were incompletely observed. The help item lacked a recent, standardised recall period
and did not characterise the source, intensity, purpose, or adequacy of assistance. Functional status was
assessed only at widely spaced waves, preventing observation of intermediate transitions or
confirmation that improvement was sustained. Missing data, response mode, and unmeasured cognitive
impairment may have introduced additional selection or information bias, although relevant sensitivity
analyses yielded similar estimates. Some activity-specific comparisons were imprecise because
relatively few observations lacked reported help. Future studies could address these limitations through
more frequent activity-specific assessment and more detailed measurement of both residual functional
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capacity and the timing, content, and adequacy of assistance, thereby helping to distinguish underlying
functional prognosis from the effects of specific care strategies.

Conclusions
Severe activity-specific functional limitation in later life remained dynamic, with substantial improvement
observed over two years. Nevertheless, reported help was associated with a lower probability of
transition to no or mild difficulty, and earlier same-activity functional status accounted for only part of
this association. Reported help therefore appears to identify activities with more established
dependence and a less favourable functional trajectory, underscoring the value of incorporating prior
functional history, residual task capacity, and current care needs into activity-specific functional
assessment of older adults.
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Figure 1

Study flow and analysis-specific exclusions. Deaths and participants lost to follow-up or of unknown
status are shown separately. Same-activity status in 2015 was available for 92.7% of observations in the
primary analysis.
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