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With the global trend towards longer life expectancies, there’s an increasing
emphasis on not just living longer, but also maintaining health and wellbeing
into older age. This study explores the efficacy of Ninjin’yoeito (NYT) in the early
stages of frailty, a critical period for preventive interventions. Taking account of
the knowledge gap regarding the association between early frailty and NYT, we
use data from workplace health checkups to examine the relationship between
pre-frailty severity and NYT adaption. The objective of our research is to
enhance the comprehension of early treatments using NYT to prevent the
progression of frailty. A total of 314 employees of the Kyoto Industrial Health
Association who received workplace health checkups between November
2021 and March 2023 and consented to this study were included in the
analysis. Information on gender, age, body mass index (BMI), NYT-specific
symptoms assessment, the Japanese version of the General Health
Questionnaire-12 (GHQ-12), and the Kihon Checklist (KCL) were obtained.
The correlation analysis revealed that there was a strong positive correlation
between the number of applicable NYT indications and the GHQ-12 score (r =
0.5992, p < 0.0001). Similarly, a moderate positive correlation was observed
between the number of applicable NYT indications and the KCL score (r =
0.5030, p < 0.0001). In the multivariate analysis, both GHQ-12 (β = 0.49, SE =
0.06, t = 7.66, 95% CI: 0.36 to 0.62, p = 0.000) and KCL (β = 0.54, SE = 0.12, t =
4.29, 95% CI: 0.29 to 0.79, p = 0.000) showed significant positive associations
with the variance in the number of applicable NYT indications, indicating that
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higher scores on these measures were related to a greater number of indications.
NYT has the potential to be utilized not only as a therapeutic intervention for
frailty, but also as a preventive measure.

KEYWORDS

frailty, Ninjin’yoeito (NYT), Revised Japanese version of the cardiovascular health study
(revised J-CHS), Kihon checklist (KCL), general health questionnaire 12 (GHQ12)

Highlights

► This is the first study to investigate the relationship between the
severity of frailty and the degree of adaption to Ninjin’yoeito
(NYT) in employees who have underwent a workplace
health checkup.

► A number of recent articles have documented the effectiveness
of NYT in addressing frailty.

► We selected NYT-specific symptoms assessment, the Japanese
version of the General Health Questionnaire-12 (GHQ-12),
and the Kihon Checklist (KCL) to conduct our investigation.

Introduction

Advances in modern medicine since the 1950s have contributed
significantly to extending human life expectancy, leading to a
significant increase in the number and proportion of the elderly
in the world population (Rau et al., 2008). A recent United Nations
report underscores this demographic shift, projecting that the
number of people aged 65 and over will more than double from
727 million in 2020 to more than 1.5 billion by 2050 (United
Nations, 2023). This demographic trend underscores the
importance of extending “healthy life expectancy. Healthy life
expectancy is the period during which an individual can
maintain daily life without health constraints. Addressing this
will require not only medical advances, but also preventive
measures to ensure that individuals can lead active and healthy
lives into old age, thereby reducing healthcare costs and increasing
overall wellbeing.

Frailty has emerged as a major obstacle in maintaining the
health and extending the healthy life expectancy of elderly
individuals. Frailty is a condition characterized by heightened
physiological fragility, which has been linked to elevated chances
of adverse health outcomes such as morbidity, falls, hospitalization,
long-term care, institutionalization, and mortality. These
consequences impose significant demands on healthcare and
social systems (Clegg et al., 2013; Chen et al., 2014; Cesari et al.,
2016). The worldwide population of aged individuals is steadily
rising, leading to an increased recognition of the need of preventing
and delaying the onset of frailty (Cesari et al., 2016; Puts et al., 2017).

The primary objective of the major statutory health checkup and
advice programs in Japan is to mitigate the risk of lifestyle diseases
by encouraging the adoption of healthy habits through health
monitoring initiatives (Higa et al., 2021). In Japan, it is well
acknowledged that the mere provision of checkup results to
individuals is inadequate in eliciting behavioral modifications.
These programs mandate companies to give health screenings for
their employees, as well as further support like as medical

consultations and health counseling, in cases where the checkup
findings indicate a need for such assistance. In other words, the
workplace health checkups conducted in Japan allow to get a
comprehensive set of health-related information pertaining to
employees, collected concurrently.

Ninjin’yoeito (NYT), a conventional Japanese Kampo medicine,
is designed for individuals with a weakened constitution due to
aging, illness recovery, diminished appetite, cold extremities,
anemia, and nocturnal sweating (Uto et al., 2018). Containing
twelve potent herbs such as ginseng, Japanese angelica root,
peony root, rehmannia root, atractylodes rhizome, poria
sclerotium, cinnamon bark, astragalus root, citrus Unshiu peel,
polygala root, schisandra fruit, and glycyrrhiza, NYT is noted for
its broad-spectrum efficacy in revitalizing the body’s constitution,
alleviating fatigue, malaise, anorexia, insomnia, and bolstering
physical strength post-recovery (Miyano et al., 2018; Uto et al.,
2018; Suzuki et al., 2019; Takayama et al., 2019; Hirai et al., 2020). Its
application in modern clinical settings, particularly for frailty
management in gastrointestinal, respiratory, and urinary
functions, demonstrates its adaptability and relevance in
contemporary healthcare. The effectiveness of NYT in addressing
frailty has been documented in recent articles (Miyano et al., 2018;
Uto et al., 2018; Suzuki et al., 2019; Takayama et al., 2019; Hirai et al.,
2020), with an increasing understanding of its underlying
mechanisms (Zhang et al., 2021; Amitani et al., 2022), though
these are still under active investigation. This study aims to
explore the relationship between frailty severity and the
adaptation to NYT, utilizing data from workplace health
checkups to deepen our understanding of its therapeutic
potential and the applicability of NYT indications to prevent the
progression of frailty.

Materials and methods

Study design and participants

This research is a multi-institutional collaboration between
the Department of Kampo Pharmacology, Graduate School of
Medical and Dental Sciences, Kagoshima University, Kyoto
Industrial Health Association Foundation, and Gene Quest
Co. The study was approved by the Ethical Review Committee
of Kagoshima University with the committee’s reference number
210176 (G449) and the Ethical Review Committee of Kyoto
Industrial Health Association (approval number: S19-0008-
02). Employees of the Kyoto Industrial Health Association
who received workplace health checkups between November
2021 and March 2023 and consented to this study were
included in the analysis.
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Data collection

Information on gender, age, body mass index (BMI), NYT-
specific symptoms assessment, the Japanese version of the General
Health Questionnaire-12 (GHQ-12), and the Kihon Checklist (KCL)
were obtained.

In this study, we used a questionnaire specifically designed to
assess indications for NYT, as shown in Table 1. Participants
reported their experience during the past week of six main
symptoms: loss of energy, general malaise, anorexia, night sweats,
cold hands and feet, and anemia. Participants recorded the presence
or absence of these symptoms daily using a scale from 0 (days
without symptoms) to 7 (symptoms present daily). For the analysis,
these daily reports were tabulated to produce an individual score of
0–7 for each symptom and a cumulative score across all symptoms.
This comprehensive scoring system allowed for a nuanced
assessment of the extent to which participants’ experiences
matched NYT-adaptive symptoms and provided a basis for
analyzing the correlation between the severity of frailty and
NYT-adaptability based on self-reported health indicators.

In response to the questions regarding the assessment of anemia,
this questionnaire was designed to capture subjective experiences of
anemia-related symptoms rather than clinical diagnoses. Participants
were asked to reflect on their experiences over the past week and report
the number of days they experienced anemia-related symptoms. This
approach was intended to measure subjective perceptions of anemia-
related symptoms and their impact on daily life, consistent with the
holistic assessment principles of Kampo medicine. This self-reported
questionnaire was part of a broader set of indicators used to understand
potential indications for NYT and was not intended as a stand-alone
diagnostic tool for anemia.

The GHQ-12 questionnaire is a widely used tool for screening
psychological distress and mental health (Goldberg and Williams,
1988). It consists of 12 questions that assess an individual’s recent
experiences and feelings. Each question typically offers response
options, such as “more than usual” or “less than usual,” allowing
individuals to indicate their level of agreement or disagreement.
Each item assesses the severity of a mental problem over the past
few weeks using a 4-point Likert-type scale (from 1 to 4). The score was
used to generate a total score ranging from 0 to 48. The total score
provides an indication of psychological wellbeing, with higher scores
suggesting higher levels of distress. The validity and reliability of the
GHQ-12 have been extensively investigated and confirmed in studies,
including that conducted in 15 centers worldwide (Goldberg et al.,
1997). Previous studies suggest that adolescents interpret the GHQ-12
in a manner similar to adults (Banks, 1983; Tait et al., 2003; Baksheev
et al., 2011). The validity and reliability of the Japanese version of the
GHQ-12 have been confirmed in adolescents (Nakagawa, 1982). The
total score of GHQ-12 was used for the analysis.

The Kihon Checklist (KCL) is a concise and precise tool
developed by the Ministry of Health Labor and Welfare in Japan
used to assess the functional decline and frailty in older adults
(Satake et al., 2016). It consists of 25 questions covering various
domains, including physical strength, nutrition, oral health, social
relationships, and cognitive function. Each question is answered
with either a “yes” or “no” response. The total score ranges from 0 to
25, with a higher score indicating a higher level of frailty or
functional decline (Satake et al., 2016). Total KCL scores were
used in the analysis. In addition, according to the total score, the
patients were divided into three groups according to the cutoff
values: frail, pre-frail, and robust (Satake et al., 2016).

Statistical analysis

All statistical analyses were used by Stata version 16 (StataCorp
LLC, College Station, TX, USA) and GraphPad Prism version
9.5.1 for MacOS (GraphPad Software, San Diego, CA, USA). The
threshold of significance was set at 0.05. Descriptive statistics were
calculated for all variables included in the study. We tested for
normality using the Shapiro-Wilk test. Correlation analysis was
performed to examine the relationships between the number of
applicable NYT indications and the GHQ-12 score and between the
number of applicable NYT indications and the KCL score.
Spearman r was calculated to determine the strength and
direction of the associations. A one-way analysis of variance was
performed from the KCL score on the comparison of the number of

TABLE 1 NYT-specific symptoms assessment.

Question Score

Physical weakness: How many days in the past week did you feel? 0–7 (days)

General fatigue: How many days in the past week did you feel? 0–7 (days)

Loss of appetite: How many days in the past week did you feel? 0–7 (days)

Night sweats: How many days in the past week did you feel? 0–7 (days)

Coldness: How many days in the past week did you feel? 0–7 (days)

Anemia: How many days in the past week did you feel? 0–7 (days)

Total 0–42

NYT: Ninjin’yoeito

TABLE 2 Participants’ characteristics: results expressed as median [interquartile range] or count (percentage).

Total (n = 314) Male (n = 126) Female (n = 188)

Age (years) 47.0 [41.7–54.0] 52.0 [43.7–58.0] 46.0 [41.0–50.0]

BMI (kg/m2) 22.0 [19.7–24.2] 22.3 [21.9–22.6] 20.7 [18.9–22.8]

Number of NYT applicable 4 [1–10] 3 [0–7.2] 6 [1–12]

GHQ-12 25.0 [22.0–29.0] 25.0 [21.0–30.0] 25.0 [23.0–29.0]

KCL 6 [5–8] 7 [5–9] 6 [4–8]

Abbreviations:BMI: body mass index; NYT: Ninjin’yoeito; GHQ: general health questionnaire; KCL: kihon check list.
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applicable NYT indications in the three groups of frail, pre-frail, and
robust. The multiple regression analysis was conducted to examine
the relationship between the number of applicable NYT indications

(dependent variable) and the KCL total score and GHQ12 total score
(independent variables), while controlling for age, gender, and BMI
as covariates. A multivariate regression analysis was also conducted

FIGURE 1
The correlations between the number of Ninjin’yoeito (NYT) adaptations and rating scores, both overall and by gender. (A–C) The correlation
analysis performed in this study showed a significant positive correlation between the number of NYT indications andGHQ-12 scores, both overall and by
gender. (D–F) Significant positive correlations were also observed between the number of NYT indications and KCL scores, both overall and by gender.
These results highlight the significant relationship between the number of applicable NYT indications and both psychological distress and severity of
symptom frailty.
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on the association of GHQ-12 and KCL scores with each of the NYT
indications, adjusted for age, sex, and BMI.

Results

The baseline demographic information is shown in Table 2.
The sample consisted of 314 participants, with 126 males and
188 females. The median age of the participants was 47.0 years
[interquartile range: 41.7–54.0]. The median BMI was 22.0 kg/m2

[19.7–24.2]. The mean number of NYT applicable indications for
males was 3 [0–7.2], while for females it was 6 [1–12]. The median
GHQ-12 score for males was 25.0 [21.0–30.0], and for females, it
was 25.0 [23.0–29.0]. Additionally, the KCL median score for
males was 7 [5–9], and for females, it was 6 [4–8]. None of
them reported depression or other psychiatric disorders in their
medical history. We tested for normality using the Shapiro-Wilk
test and found that only the GHQ-12 total score for males was
normally distributed.

As shown in Figure 1, the correlation analysis revealed that there
was a strong positive correlation between the number of applicable
NYT indications and the GHQ-12 score (r = 0.5953, p < 0.0001).
Similarly, a moderate positive correlation was observed between the
number of applicable NYT indications and the KCL score (r =
0.4289, p < 0.0001). When examined by gender, mild to moderate
correlations were found. Figure 2 shows that the number of NYT
scores was significantly higher in the frailty group than in the pre-
frailty and robust groups (p < 0.0001).

Multiple regression analysis was conducted to examine the
relationship between the number of applicable NYT indications
and the independent variables (KCL total score and GHQ12 total
score), while controlling for age, gender, and BMI. In the
multivariate analysis, both GHQ-12 (β = 0.49, SE = 0.06, t =
7.66, 95% CI: 0.36 to 0.62, p = 0.000) and KCL (β = 0.54, SE =
0.12, t = 4.29, 95% CI: 0.29 to 0.79, p = 0.000) showed significant
positive associations with the variance in the number of applicable
NYT indications, indicating that higher scores on these measures
were related to a greater number of indications (Table 3A). A
multivariate analysis was also conducted on the association of
GHQ-12 and KCL scores with each of the NYT measures. The
results showed that GHQ-12 scores were significantly associated
with physical weakness, general fatigue, and loss of appetite
(Table 3B). In addition, KCL scores were significantly associated
with anemia in addition to physical weakness, general fatigue, and
loss of appetite (Table 3C).

Discussion

To the best of our current understanding, this is the first study to
investigate the relationship between the severity of frailty and the
degree of adaption to NYT in employees who have underwent a
workplace health checkup. The findings of the study indicated a
positive correlation between the number of applicable NYT
indications and both the KCL total score and the GHQ12 total score.

The implementation of a long-term care insurance (LTCI)
system in Japan has been prompted by the fast aging of the
population (Tsutsui and Muramatsu, 2007). The LTCI is an
insurance system designed to provide support to elderly
individuals who are frail or disabled, helping them with their
daily tasks. Individuals who are above the age of 65 and require
assistance are eligible to receive formal care services, subject to the
standards established by the government. The utilization of the
Kihon Checklist (KCL) is recommended by the Ministry of Health,
Labour and Welfare for the purpose of screening individuals within
the target group who are in need of nursing care preventive and
Long-Term Care Insurance (LTCI) services. The KCL was
developed with the aim of identifying the many health concerns
that arise from comprehensive geriatric symptoms. The tool is
specifically designed to address the needs of the older population.
Additionally, the KCL is utilized to assess the efficacy of
interventions implemented (Tsutsui and Muramatsu, 2005;
Satake et al., 2016; Sewo Sampaio et al., 2016; Ito et al., 2021).
Frailty is frequently delineated by sarcopenia, a debilitating decline
in muscle mass, strength, and functionality that also includes various
physiological, psychological, and socio-environmental aspects
(Rizzoli et al., 2013; Williams et al., 2019). The KCL also

FIGURE 2
Comparative analysis of NYT scores for frail, prefrail, and robust
groups. NYT: Ninjin’yoeito.
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conducts assessments in these psychological, and socio-
environmental aspects.

The frailty phenotype, as outlined by Fried et al., incorporates
data derived from the Cardiovascular Health Study. This

comprehensive definition encompasses several key indicators,
including unintentional weight loss of 10 pounds within the
previous year, self-reported exhaustion, weakness as measured
by grip strength, slow walking speed, and low levels of physical

TABLE 3 (A) Multiple regression analysis of the relationship between the dependent variable Ninjin’yoeito indications and each independent variable,
adjusted for age, sex, and BMI. (B) Multiple regression analysis of the relationship between the dependent variable GHQ-12 scores and each independent
variable, adjusted for age, sex, and BMI. (C) Multiple regression analysis of the relationship between the dependent variable KCL scores and independent
variables, adjusted for age, sex, and BMI.

(A)

NYT Univariate Multivariate

Variable p β SE t 95%CI p

Age 0.004 −0.00 0.03 −0.02 −0.07 – 0.07 0.982

Sex 0.000 2.78 0.66 4.17 1.47 – 4.10 0.000

BMI 0.066 −0.01 0.01 −0.57 −0.05 – 0.02 0.570

GHQ-12 0.000 0.49 0.06 7.66 0.36 – 0.62 0.000

KCL 0.000 0.54 0.12 4.29 0.29 – 0.79 0.000

(B)

GHQ-12 Univariate Multivariate

Variable p β SE t 95%CI p

Age 0.005 −0.07 0.03 −2.15 −0.13 – 0.00 0.033

Sex 0.238 −0.65 0.61 −1.07 −1.85 – 0.54 0.287

BMI 0.546 −0.00 0.01 −0.28 −0.04 – 0.03 0.781

Physical weakness 0.000 0.66 0.12 4.21 0.35 – 0.97 0.000

General fatigue 0.000 0.84 0.17 4.92 0.50 – 1.18 0.000

Loss of appetite 0.000 0.85 0.24 3.42 0.36 – 1.34 0.001

Night sweats 0.000 0.36 0.19 1.87 −0.01 – 0.75 0.062

Coldness 0.000 0.11 0.11 1.01 −0.10 – 0.34 0.312

Anemia 0.001 0.07 0.26 0.27 −0.44 – 0.59 0.784

(C)

KCL Univariate Multivariate

Variable p β SE t 95%CI p

Age 0.025 −0.04 0.01 −2.43 −0.07 – 0.00 0.016

Sex 0.319 −1.04 0.32 −3.19 −1.68 – 0.39 0.002

BMI 0.468 0.00 0.00 0.34 −0.01 – 0.02 0.733

Physical weakness 0.000 0.36 0.08 4.31 0.19 – 0.53 0.000

General fatigue 0.000 0.22 0.09 2.50 0.04 – 0.41 0.013

Loss of appetite 0.000 0.51 0.13 3.87 0.25 – 0.77 0.000

Night sweats 0.002 0.01 0.10 1.04 −0.09 – 0.31 0.299

Coldness 0.002 −0.01 0.06 −0.31 −0.13 – 0.10 0.755

Anemia 0.000 0.49 0.14 3.53 0.22 – 0.77 0.000

SE: standard error; 95%CI: 95% confidence interval; BMI: body mass index; NYT: Ninjin’yoeito; GHQ: general health questionnaire; KCL: kihon check list.
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activity (Fried et al., 2001). It is important to note that this
definition of frailty is one of the most widely used definitions of
frailty. Based on the frailty criteria established by Fried et al., the
KCL has strong validity in evaluating frailty (Ogawa et al., 2011;
Satake et al., 2016). The study indicated a positive correlation
between the number of applicable NYT indications and the KCL
total score. The findings of our investigation can be characterized
as having unveiled a positive correlation between the number of
NYT adaptations and the likelihood of frailty occurrence.
Furthermore, the association of KCL scores with NYT
application items such as anemia, low physical weakness,
general fatigue, and loss of appetite, extends the applicability of
the NYT; the KCL assesses a broader range of functional and
health-related factors, indicating that the presence of anemia-
related symptoms further complicates the complexity of frailty
among individuals. The KCL is a multifaceted treatment that is
designed to assess the effects of anemia on the health of the
individual. This suggests that NYTs with a multifaceted
treatment approach may be particularly beneficial in managing
the comprehensive symptoms associated with frailty, addressing
both physical and psychological aspects, and improving overall
quality of life.

While the traditional association between frailty and older adults
is widely recognized, an integrative review by Loecker et al. (2021)
highlights the presence of frailty in individuals aged 18–65 years,
highlighting the multidimensional nature of frailty and the
importance of early intervention (Loecker et al., 2021).
Complementing this, the UK Biobank study by Hanlon et al.
(2018) shows an association between frailty and pre-frailty in a
middle-aged population and further advocates preventive measures
well before conventional old age (Hanlon et al., 2018). Taken
together, these studies support a broader understanding of frailty
beyond old age and highlight the potential for early intervention to
alter the trajectory of frailty positively. The study’s focus on a
younger cohort (mean age 47.7 years) is in line with this
evolving perspective and is intended to contribute to the basic
knowledge about early frailty markers and inform strategies for
lifelong frailty prevention. Although the findings in this study relate
to a younger cohort, they provide valuable insight into the frailty
reserve that may precede more pronounced frailty in later years;
direct application to the population aged 65 years and older may be
limited by differences in comorbidity profiles and the effects of
aging. However, the findings on early indicators in this study are
useful for prevention strategies and are consistent with previous
literature.

The GHQ-12 is a highly prevalent instrument utilized for
evaluating quality of life. According to the previous study, the
poor health status of persons exhibiting frailty was found to have a
substantial impact on their capacity to participate in various
activities (Puts et al., 2007). Consequently, the persons who
exhibited frailty had a decline in their overall quality of life
when compared to those who did not display frailty (Puts et al.,
2007). The finding of our investigation indirectly correspond with
the results documented in the previous study. Moreover, it was
shown that there exists a positive correlation between the number
of applicable NYT indications and the extent of impairment in
one’s quality of life. This correlation suggests that those who
experience more of these symptoms that could potentially be

treated with NYT report higher quality of life impairment. This
finding highlights the potential for NYT not only to address
specific symptoms, but also to improve the overall quality of
life of those who exhibit these symptoms. Multivariate analysis
revealed a significant relationship between subjective health
ratings and the specific symptoms NYT is trying to address:
there was a significant association between GHQ-12 scores and
symptoms such as low physical weakness, general fatigue, and loss
of appetite, suggesting that those experiencing high psychological
distress, as measured by the GHQ-12 suggesting that those
experiencing high psychological distress as measured by the
GHQ-12 were more likely to report these specific physical
symptoms. This concordance underscores the
interconnectedness of psychological wellbeing and physical
health and indicates the potential for the NYT to address both
domains simultaneously.

This study has several limitations. First, we used
questionnaire-based assessments about physical activity;
however, objective assessments such as pedometers and
wearable devices should also be considered. Second, this study
did not verify the impact of the number of medications taken on
frailty. Polypharmacy has been reported to be a risk factor for
frailty (Gutierrez-Valencia et al., 2018). Third, this observational
study has provided evidence on the correlation between the
degree of adaption to NYT and the severity of frailty in
employees. However, it is important to note that the study
does not establish a causal relationship between these
variables. Further investigation is required to clarify the cause-
and-effect connection by means of intervention trials conducted
on individuals diagnosed with frailty. Finally, the interpretation
issues associated with this study were caused by the fact that the
population was younger. However, we recognize that this
approach has limitations, including a potential gap in direct
applicability to persons beyond 65, but we think our findings
contribute significantly to our understanding of early frailty
indications and preventative efforts.

The deterioration of frailty in elderly individuals is expected
to intensify (Lee et al., 2014; Trevisan et al., 2017). Furthermore,
there have been reports indicating that it can elevate the
likelihood of experiencing negative health consequences, such
as long-term care requirements and fatality (Cawthon et al., 2007;
Nielsen et al., 2021). However, it should be noted that frailty is a
condition that may be reversed and is subject to change
throughout time, with the possibility of both improvement
and deterioration (Shinkai et al., 2016). There is an
expectation that forthcoming breakthroughs would result in
further improvements in preventative strategies and
appropriate treatments aimed at addressing frailty, a complex
condition influenced by several factors.

Conclusion

The findings of our study suggest that NYT has the capacity to
offer advantages even in cases of mild and moderate frailty. In a
broader sense, NYT has the potential to be utilized not only as a
therapeutic intervention for frailty, but also as a form of
prevention.
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