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Abstract

Introduction: While there are data about return to work after hematopoietic cell transplantation (HCT) in survi-
vors from resource-rich regions, similar data from resource-challenged settings are scarce. This study assessed
the incidence of and factors affecting return to work/school (RTW) among HCT survivors in India.
Methods: This single-center cross-sectional study was conducted at the long-term follow-up (LTFU) clinic of a
large-volume HCT center during 2022-2023. HCT survivors surviving beyond four months were included after ob-
taining informed consent. Patients’ sociodemographic, disease, HCT, and work details were recorded. The fac-
tors affecting RTW were evaluated using univariate (ANOVA) and logistic regression analyses.
Results: A total of 126 HCT survivors participated in the study. Of these, 34 (27%) did not RTW, 47 (37%) re-
turned to part-time work, and 45 (36%) returned to full-time work at a median of more than three years post-
HCT. The three groups did not significantly differ in age, sex, or marital status. The univariate analysis revealed
that education, pre-HCT job status, income, and conditioning intensity were significantly associated with RTW.
Logistic regression analysis revealed that survivors with a higher (taxable) income were more likely to RTW than
those with a lower (non-taxable) income (OR 3.5; CI 1.2-10.2, p=0.01). Survivors with a desk job were more
likely to RTW than those who were unemployed/retired or students (OR 4.5; CI 1.1-18.0, p=0.03).
Conclusion: Socioeconomic factors, like pre-HCT job status and income, were significantly associated with post-
HCT RTW. Therefore, there is a need to integrate multidisciplinary RTW programs for HCT survivors in India.
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Introduction

Return to work/school (RTW) and quality of life

(QOL) after hematopoietic cell transplantation (HCT)

are interdependent. We only have data from resource-

rich regions about RTW, a vital survivorship care pa-

rameter. The percentage of recipients who were work-

ing at the time of HCT and RTW varies from 30-76%

by region1-4, 5. In regions with high RTW (76%), the

most typical time for resignation is after discharge post-

HCT (46%), followed by resignation after the initial di-

agnosis (27%)6. However, long-term follow-up (LTFU)

in most countries does not incorporate RTW advice. A

survey of the Center for International Blood and Mar-

row Transplant Research (CIBMTR) centers showed

that only 44% of centers had RTW guidelines, and only

36% had RTW programs incorporated into their LTFU

care7. Data on return to school are even more limited.

In particular, we need data about RTW from centers in

India, where even data about LTFU are scarce8. With

the increasing number of HCT survivors in India, more

research is warranted on HCT recipients’ experiences

with RTW. For instance, the factors associated with

RTW in India may differ from those in more resource-
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rich regions. This study assessed the incidence of RTW

among HCT survivors in India and analyzed its associ-

ated factors.

Methods

This single-center cross-sectional study was con-

ducted at the LTFU clinic of a large-volume HCT cen-

ter in North India during 2022-2023. HCT survivors

surviving beyond four months were included after ob-

taining informed consent. This study was approved by

the Institutional Ethics Committee. Sociodemographic,

disease, and treatment information, including HCT pa-

rameters for all recipients, were available at baseline.

Additional work/school-related information, including

RTW, was acquired at the follow-up. For the analysis,

we broadly classified work into three categories based

on the physical work required: school/unemployed/re-

tired, desk jobs, and field/business/homemakers. Any

RTW at less than the pre-HCT levels, as perceived by

the recipients, was classified as part-time RTW. Factors

affecting RTW (no versus part-time versus full-time)

were evaluated using univariate (ANOVA) and binary

logistic regression analyses (no RTW versus RTW).

Results

A total of 126 HCT survivors participated in this

study. Of these, 34 (27%) did not RTW, 47 (37%) re-

turned to part-time work, and 45 (36%) returned to full-

time employment. All three patient cohorts were

matched for age (median 40 versus 41 versus 37 years,

respectively; p=0.5) (Table 1). The median follow-up

post-HCT was also similar (3.6 versus 3.1 versus 3.5

years, respectively; p=0.5). The proportions of males/fe-

males and single/married individuals in all three cohorts

were similar (p=0.6 and 1.0, respectively). However, the

cohorts significantly differed on socio-economic pa-

rameters such as education, pre-HCT jobs, primary

wage earners, and income. Having graduate or higher

education was associated with a higher RTW than being

illiterate or a school student (60% versus 40% for part-

time, and 78% versus 22% for full-time, p=0.01). Sur-

vivors with desk jobs were more likely to RTW full-

time (47%), and those with field/business/homemakers

were more likely to RTW part-time (47%) than school-

going/unemployed or retired survivors, who were more

likely to not RTW (47%) (p=0.001). Survivors who

were dependent on other family members and earning

less than the taxable income were more likely to not

RTW compared to those who were self-wage earners

(74% versus 26%, p=0.03) and had a higher income at

the time of diagnosis (82% versus 18%, p=0.001).

Funding for HCT (private/government or out-of-

pocket), disease diagnosis, and type of HCT (autolo-

gous or allogeneic) did not affect RTW. However, survi-

vors receiving myeloablative conditioning were less

likely to RTW than those receiving reduced-intensity/

non-myeloablative conditioning (97% versus 3%, p=

0.03). Moderate-to-severe chronic graft versus host dis-

ease (GVHD) did not affect RTW.

The binary logistic regression analysis comparing

those who did and did not RTW revealed that survivors

with a higher (taxable) income were more likely to

RTW than survivors with a lower (non-taxable) income

(OR 3.5; CI 1.2-10.2, p=0.019). Survivors with a desk

job were more likely to RTW than those who were al-

ready unemployed/retired or a student (OR 4.5; 1.1-

18.0, p=0.030). Education level, primary wage status,

and conditioning regimen intensity were not significant

factors.

We further analyzed the reasons for RTW (or not).

65% of those who did not RTW cited their health status

and precautions. Other reasons (32%) included psycho-

social, wanting to spend time with family, and spiritual

factors. Only one patient reported not finding a job as a

reason for not RTW. Of those who RTW, the majority

(80%) returned to the same work within a year post-

HCT; 87% mentioned having a flexible and supportive

workplace environment.

Discussion

Although most HCT providers recognize the need for

RTW guidance for HCT survivors, only a small propor-

tion receive it7. This has prompted the American Soci-

ety for Transplantation and Cellular Therapy (ASTCT)

to provide RTW recommendations to HCT providers re-

cently1. These guidelines recommend a multidisciplinary

collaborative approach involving HCT physicians, psy-

chologists, social workers, occupational therapists,

physiotherapists, vocational counselors, and nurses for

RTW plans. However, we need crucial data on the inci-

dence of and factors associated with RTW to provide

appropriate guidance in resource-challenged regions.

Our study shows that 73% of HCT survivors RTW

either part- or full-time at a median of more than three

years. Only a quarter could not RTW. These propor-

tions are encouraging, given that only approximately

50-60% achieved RTW in resource-rich economies7.

Surprisingly, most patients returned to the same work

and reported a flexible and supportive work environ-

ment. Except for the Japanese study that showed that

occupational health staff at the workplace was associ-

ated with RTW, little is known about workplace adapt-

ability6.

Our study found that the type of pre-HCT job (desk

job) and higher income were motivators for RTW. This
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Table　1.　Characteristics and factors associated with return to work/school in HCT survivors

Parameters

Not working 
(n=34)
Median 
(IQR)
n (%)

Part-time
(n=47)
Median 
(IQR) 
n (%)

Full time 
(n=45)
Median 
(IQR)
n (%)

Univariate 
p-value

Logistic regression 
Odds ratio
(p-value)

Age (years) 40 (19-57) 41 (24-53) 37 (22-53) 0.5
Median time post-HCT (years) 3.6 (1.1-4.7) 3.1 (0.9-6.1) 3.5 (2.6-6.5) 0.5
RTW timeframe post-HCT
< 6 months - 22 (47%) 20 (44%) 1.0
6-12 months - 14 (30%) 18 (38%)
1-2 years - 8 (17%) 3 (8%)
> 2 years - 2 (6%) 4 (10%)
Gender Male 19 (56%) 31 (66%) 29 (64%) 0.6

Female 15 (44%) 16 (34%) 16 (36%)
Marital status Single 11 (32.3%) 15 (31.9%) 18 (40%) 1.0

Married 23 (67.7%) 32 (68.1%) 27 (60%)
Education Illiterate/School 19 (56%) 19 (40%) 10 (22%) 0.01 1

Graduate 9 (26%) 15 (32%) 13 (29%) 1.5 (0.5-4.4) (0.5)
Postgraduate 6 (18%) 13 (28%) 22 (49%) 1.5 (0.5-4.9) (0.5)

Pre-HCT job School/Unemployed/Retired 16 (47%) 8 (17%) 14 (31%) 0.001 1
Desk job 4 (12%) 17 (36%) 21 (47%) 4.5 (1.1-18) (0.03)
Field/Business/Homemaker 14 (41%) 22 (47%) 10 (22%) 2.0 (0.7-5.5) (0.1)

Primary wage earner Self 9 (26%) 24 (51%) 19 (42%) 0.03 1
Other 25 (74%) 23 (49%) 26 (58%) 0.6 (0.2-1.8)

Income at diagnosis <₹50,000/month 28 (82%) 24 (51%) 20 (44%) 0.001 1
>₹50,000/month 6 (18%) 23 (49%) 25 (56%) 3.5 (1.2-10.2) (0.01)

HCT funding Government/Private 13 (38%) 22 (47%) 20 (44%) 0.7
Out of pocket 21 (62%) 25 (53%) 25 (56%)

Disease Leukaemia 9 (26%) 12 (26%) 10 (22%) 0.9
Lymphoma 7 (21%) 10 (21%) 9 (20%)
Multiple myeloma 17 (50%) 22 (47%) 18 (40%)
Aplastic anemia 1 (3%) 3 (6%) 8 (18%)

HCT type Autologous 22 (65%) 32 (68%) 24 (53%) 0.3
Allogeneic 12 (35%) 15 (32%) 21 (47%)

GVHD Chronic (moderate-severe) 7 (58%) 8 (53%) 8 (38%) 0.4
Conditioning Myeloablative 33 (97%) 43 (92%) 35 (78%) 0.03 1

RIC/NMA 1 (3%) 4 (8%) 10 (22%) 7.4 (0.8-66) (0.07)
HCT, Hematopoietic Cell Transplantation; RTW, Return to Work/School; GVHD, Graft Versus Host Disease; RIC/NMA, Reduced Intensity Condi-
tioning/Nonmyeloablative

is consistent with studies from resource-rich regions

worldwide2, 3, 6 (Table 2). However, the only factor that

is different in our study is the lack of impact of being a

female on RTW, which is in contrast to other studies

reporting it as a factor associated with no RTW. This

may be because we included homemakers as a cate-

gory; the support system of Indian families encouraged

homemakers to return to at least partial work after

HCT. We also found no difference in RTW by HCT

type, conditioning regimen, or GVHD, consistent with

previous studies5, 9. The limitations of our study include

its cross-sectional design and the lack of a correlation

between QoL and disease remission status. In addition,

given the small numbers, we did not separately analyze

homemakers and return to school from RTW, which

makes our RTW definition unique. Since work hours

are not defined in any Indian workplace, we relied on

patients’ perceptions of RTW of part- or full-time em-

ployment. The job of an Indian homemaker is a full-

time endeavor involving hard labor, as most homemak-

ers are involved in tasks related to cooking, cleaning,

laundry, and shopping for household essentials and gro-

ceries. Given the ASTCT’s recommendations for RTW

guidance in resource-rich regions, we need to adapt

these recommendations to resource-challenged areas

without access to all multidisciplinary staff. Finally, the

flexibility of Indian workplaces was encouraging. In

collaboration with medical social workers, HCT provid-
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Table　2.　Comparison of studies on return to work in HCT survivors across the globe

Author, 
Place, 
Year

Type of study Sample size (n), 
Population Time of interview Result/Conclusion Factors associated with RTW/ 

no-RTW

Kirchhoff et al., 
(USA)
20109

Prospective 197, Autologous + 
allogeneic HCT

6 months and an-
nually after that 60% full-time RTW

No RTW: female gender, No 
factors associated with early 
and late work returners

Morrison et al., 
(USA)
20165

Prospective cohort 702, Autologous + 
allogeneic HCT 1 year 62.4% returned to work 

at 1-year

No RTW: more symptoms, 
worse QoL
RTW: Disease control, less hos-
pitalization, less symptoms and 
better QoL

Granell et al., 
(Spain)
20213

Prospective cohort 186, Autologous 
HCT -

30% RTW
The median time from 
transplant to RTW was 
five months.

RTW:  3 children, college 
studies, and a higher family
income

Kurosawa et al., 
(Japan)
20216

Cross-sectional 1,048, Allogeneic 
HCT 2 years

76% RTW with accom-
modation, 52% without 
accommodation at a 
median of 5 years after 
HCT

RTW: occupational health staff 
at the workplace, self-em-
ployed/freelance, 10 years of 
employment
No RTW: Female gender, part-
time employment, and older age

Bhatt et al., 
(USA)
20214

Retrospective 1,365, Allogeneic 
HCT

6 months and an-
nually after that

Survivors working full 
and part-time increased 
from 18.3% to 50.7%, 
6.9% to 10.5%, from 6 
months to 3 years post 
HCT, respectively.

RTW: Graduate school-level 
education was associated with 
a greater likelihood of employ-
ment.
No RTW: Female sex, pre-HCT 
unemployment, GVHD, and re-
lapse were associated with a 
lower likelihood of employment.

Our study, 
(India)
2023

Cross-sectional 126, Autologous + 
allogeneic HCT 4 months

27% did not RTW, 37% 
and 36% returned to 
part-time and full-time 
work at a median of > 
three years post-HCT

RTW: Type of job (desk jobs), 
higher income
No impact of age, female sex, 
or education on RTW

HCT, Hematopoietic Cell Transplantation; RTW, Return to Work/School; QoL, Quality of Life; GVHD, Graft Versus Host Disease

ers should guide the vocational rehabilitation of all

HCT survivors. This study serves to sensitize HCT

teams in India to this vital survivorship care parameter

and incorporate RTW plans into their LTFU care.
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