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Abstract

Objectives: To examine the association of impairments and functional disabilities with health-related quality of
life (QOL) of polio survivors in Japan.

Design: Cross-sectional survey.

Settings: Post-polio clinic at a university hospital.

Participants: Polio survivors (N=39) with mild muscle weakness living in the community who voluntarily par-
ticipated in a health examination for post-polio syndrome.

Interventions: Not applicable.

Main Outcome Measures: The Medical Outcome Study 36-Item Short-Form (SF-36).

Results: Mean score on the physical component scale (43.0) of the SF-36 was lower than that of the mental
component scale (52.2), and the vitality subscale for men was higher than that for women. Multivariate analyses
identified that the physical dimension of the SF-36 was affected by muscle weakness, while the mental dimension
of the SF-36 was affected by personal care activities.

Conclusions: Polio survivors with reduced physical functioning may maintain the mental aspect of QOL using
their previous coping strategies to fight functional limitations. Coping with new health problems and adapting to
the environment should be examined from not only the physical but also the mental viewpoint of QOL for polio sur-

Vivors.
(JJOMT, 54 : 84—90, 2006)
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Introduction

In the late 1950s, epidemics of poliomyelitis left more than 37,000 survivors with residual weakness in Japan."
Although poliomyelitis has become extremely rare in Japan since the introduction of the oral live vaccine in 1961,
polio survivors whose neuromuscular symptoms had been stable for 3 or more decades now complain of new symp-
toms, such as muscle weakness, fatigue and pain, or functional decline. These new health problems are considered
as post-polio syndrome (PPS). In recent years, PPS has become a serious issue for Japanese polio survivors. While
the epidemics in Japan is following that in USA, the intervention to polio survivors in Japan is behind by approxi-
mately 10 years or more. Therefore, in our epidemiological survey of PPS in an area with a population of one mil-
lion, we found the prevalence of PPS in Japan to be 18.0 per 100,000”. We subsequently published case reports of
PPS with workplace disability.”

PPS can lead to significant secondary disabilities and/or handicaps such as termination of gainful employment
and inability to continue managing the family and household. In addition, these secondary disabilities interfere with
most areas of life and are psychologically debilitating for many individuals who perceive unspecified anxiety and re-
duced well-being.” However, such psychological issues faced by individuals with a history of polio have not been
fully described in terms of health-related quality of life (QOL).

One of the popular instruments for assessing generic health-related QOL is the Medical Outcome Study 36-
Item Short-Form (SF-36).”” Previous research using the SF-36 with polio survivors has demonstrated a correla-
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tion with the 6-minute walk test,” effort-limited treadmill walk test,” and joint and muscle pain'”; however, no cor-
relation has been observed with serum insulin-like growth factor'”, which has trophic effects on muscle fibers and
peripheral nerves. These findings are useful for managing the disability resulting from PPS, though further infor-
mation on the state of disability or activities related to the SF-36 are necessary for identifying new strategies and
solutions for the psychosocial problems faced by PPS patients.

The present study evaluated the activities measured by the Barthel ADL index (BI)"® and Frenchay Activities
Index (FAI),” and examined the association of impairments and functional disabilities with the health-related QOL

of polio survivors, as measured by the SF-36.
Methods

Research design

We conducted a cross-sectional study on the association of impairments and functional disabilities with the
health-related QOL of polio survivors.

Participants

Subjects were recruited from a support group for polio survivors living in the North-Kyushu area of Japan
(population: one million) where approximately 340 polio survivors have been identified.” A total of 39 polio sur-
vivors voluntarily joined the health examination for PPS and visited our hospital in October 2003. Subjects were de-
rived from the polio survivors population that we had previously surveyed.” Inclusion criteria for this study were
(1) a history of polio confirmed by subjects’ physically disabled persons’ certificates, and (2) physical examination
findings consistent with past paralytic polio. Most of the polio survivors with paralysis had been issued physically
disabled persons’ certificates in accordance with the Japanese Welfare of Physically Disabled Persons law.

Data collection

Data for the present study were obtained at the time of presentation to our hospital. The outcome variable was
the SF-36 score obtained by interview. Data on the following predictors (independent variables) were also obtained
by interview and examination at the time of presentation: current age, sex, age at acute polio, weakness evaluated
by manual muscle test of the four extremities and trunk, personal activities evaluated by the BI, and instrumental
activities evaluated by the FAI. These independent variables were selected based on our hypothesis that impair-
ment and functional activities would be associated with the SF-36 score. The scales used are described below.

Degree of weakness (weakness index: WI)'”

was estimated on a scale of 0 to 6 during the visit to our hospital.
This measure was based on information regarding the degree of weakness in each of the four limbs, respiratory
muscle weakness, and speech/swallowing dysfunction. If a limb was unaffected, a 0 was assigned, if mildly weak-
ened (Medical Research Council, MRC grade 4) a 10, if moderately weakened (MRC grade 3) a 50, if severely weak-
ened (MRC grade 1 to 2) a 90, and if completely paralyzed a 100 was assigned. For respiratory muscle function a 50
was assigned for some weakness, and a 100 for weakness requiring the use of a ventilator. For speech/swallowing
function, a 50 was assigned for some speech/swallowing dysfunction, and a 100 for complete loss of speech and/or
swallowing. The sum of all six figures was then divided by 100 to give a score ranging from 0 to 6 for each subject.
Values of the WI were interpreted as follows: normal or mild weakness 0-2.6, moderate or severe weakness 2.61-6.

The self-rated BI''” adopted in this study was derived from Granger’s modification'” of the original BI,'” and
allowed subjects to evaluate their personal activities of daily life, such as eating, dressing, toileting, bathing and
walking independently. It consists of the following two 13-item domains: the self-care index (BI-Sc: eating, groom-
ing, washing and bathing, dressing upper body, dressing lower body, toileting, controlling urination and controlling
bowel movements) and the mobility index (BI-Mb: getting in and out of a chair or bed, getting on and off a toilet,
getting in and out of bathtub or shower, walking 50 m on level ground, and walking up/down one flight of stairs).
Scores range from 0 (complete dependence) to 100 (independence). This self-rated BI has high reliability and va-
lidity."™"®

The FAI was developed by Holbrook to evaluate instrumental activities of daily life and comprises 15 individ-
ual activities, such as preparing meals, washing dishes and clothes, cleaning, shopping, hobby, travel, gardening,
house/car maintenance, and employment.”'¥ Each of the 15 items is rated on a 4-level scale from 0 to 3. Scores on
all items are summed to give an overall score from 0 (low activity) to 45 (high activity). The FAI is a useful instru-
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ment for assessing functional status, and measures instrumental disability and some aspects of being handi-
capped.'” In addition, the FAI measures activities which reflect a higher level of independence and increased social
skills.*”

The SF-36 is one of the popular instruments for assessing generic health-related quality of life (HRQOL), and
was designed to represent multidimensional health concepts and measure a range of health states.” It is a self-
administered questionnaire containing 36 items in 8 domains: physical functioning (PF'), role-physical (RP), role-
emotional (RE), bodily pain (BP), vitality (VT), social functioning (SF), mental health (MH), and general health
(GH). To calculate the physical or mental dimension score, the 8-scale values were transformed to z scores and ag-
gregated according to established formulas. All domains are scored on a scale from 0 to 100, with 100 representing
the best possible health state. A higher score indicates a better QOL, and a change in score of at least 5 is consid-
ered clinically significant. Two summary measures of the SF-36 are the Physical Component Summary (PCS) scale
and the Mental Component Summary (MCS) scale, which are standardized to have a mean of 50 and standard de-
viation of 10. Reliability and validity of the SF-36 is well established.” In the present study the SF-36 was self-
administered according to the procedures outlined in the administration manual.

Statistical analysis

The StatView statistical analysis program was used for calculation of descriptive statistics, as well as univariate
and multivariate analyses. Relationships among the WI, BI-Sc, BI-Mb and FAI were evaluated by Peason’s correla-
tion coefficients. Multiple regression models used SF-36 (PCS or MCS) as the dependent variable and the WI, FAI,
BI-Sc, and BI-Mb as independent variables, and evaluated the impact of independent variables on the SF-36.

Results

Some characteristics of the study subjects are presented in Table 1. A total of 39 subjects (21 women and 18
men) completed the requirements of the study. Their mean age was 55.5 years old, 54% of whom were women. The
mean age at acute polio onset was 4.2 + 8.0 years. Of the 39 subjects, 56% (n=22) met the Halstead’s criteria for
PPS™: (1) a history and physical examination compatible with paralytic polio, (2) at least 15 years of functional sta-
bility following initial recovery, (3) new muscular weakness or increased symptoms of muscular weakness, and fa-
tigue (muscular and/or general), and (4) no other neurological or medical conditions that could produce weakness
and fatigue. Subjects had mild muscle weakness (WI 1.42) mostly in the lower extremities, and were independent
in personal and instrumental activities (mean score of total BI: 96.8; mean FAI: 27.5).

The mean PCS score on the SF-36 was lower than that on the MCS, though no significant gender difference
was observed (Table 2). Higher scores on the SF-36 were observed for physical role, bodily pain, vitality, social
functioning and role emotional. In addition, the mean score for the vitality subscale for men was significantly
greater than that for women.

Fig. 1 shows the correlations among independent variables and their impairments and disabilities. A strong
positive correlation was observed between the BI-Sc and BI-Mb (straight line in Fig. 1). The FAI showed a signifi-
cant positive correlation with the BI-Sc and BI-Mb. Significant moderately negative correlations of the WI with ac-
tivity indices (BI-Sc, BI-Mb, or FAI) were also observed (broken lines in Fig. 1).

Table 1 Characteristic of the subjectsd] n=390

L Men Women p-value
Characteristic Total On0O 180 On0O 210 O t-test]
Agel yrsO 55.5+ 8.8 552+ 8.8 543+ 84 0671
Wi 142+ 0.86 144+ 0.71 140+ 1.00 0.876
BI-T 96.8+ 11.3 99.2+ 24 947+ 151 0215
0 BI-Sc 585+ 6.3 59.9+ 05 574+ 85 0223
0 BI-Mb 38.2+ 53 39.3+ 20 373+ 6.9 0.230
FAI 275+ 9.2 26.0+ 9.6 288+ 838 0.356
Mean + SD.

WI; Weakness indek! normal or mildd) 0-2.6; moderate or severe weakness[] 2.61-6.00]
BI-T: Total score of Barthel index; BI-Sc: Self-care component of Barthel index; Bl-
Mb: Mobility component of Barthel index; FAI: Frenchay Activities Index.
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Table 2 Gender differences in 2 components and 8 subscales of SF-3601 n [ 360

Total 0 n'\ée?m D\An/%mlegm Dptlesli%

Component

O PCS 430+ 79 436+ 38 425+ 103 0.685
0 MCS 522+ 104 542+ 10.3 505+ 10.5 0.298
Subscale

O Physical functioning 52.7+ 265 57.8+ 205 483+ 305 0272
0 Physical role 76.3+ 389 84.7+ 334 69.0+ 425 0214
[ Bodily pain 713+ 204 69.1+ 18.6 732+ 221 0.544
O General health 533+ 213 54.6+ 18.8 522+ 237 0.729
0 Vitality 64.6+ 18.7 718+ 17.1 588+ 18.3 0.032
[ Social functioning 849+ 19.7 854+ 17.8 84.5+ 216 0.890
J Role emotional 727+ 418 79.6+ 39.8 66.7+ 435 0.341
[ Mental health 69.4+ 17.8 722+ 181 66.8+ 17.5 0.354
Mean £ SD.

Three cases with missing values were excluded from this analysis.
PCS: Physical component summary scale of the SF-36; MCS: Mental component summary
scale of the SF-36.

BI-Sc BI-Mb
[ 906 —™>

447 .450

FAI

DI - e ———

|
[ ]
o
©

PR

Fig. 1 Correlations among Weakness index, Barthel index and Fren-
chay Activities Index.
Figures are significant Peason’s correlation coefficients between
two variables.
WI: Weakness index; BI-Sc: Self-care component of Barthel index;
BI-Mb: Mobility component of Barthel index; FAIL: Frenchay Activi-
ties Index.

The multivariate models (multiple regression models) that were adjusted for possible confounding by all other
factors in the table are presented in Tables 3 and 4. The WI was found to have a significant association with the PCS
of the SF-36 (Table 3), while the BI-Sc was significantly associated with the MCS of the SF-36 (Table 4).

Discussions

The present cross-sectional study evaluated the possible association between SF-36 and activities in polio sur-
vivors. Two major findings were as follows: (1) impairments such as muscle weakness caused the disability that was
evaluated by the BI or FAI (Fig. 1); and (2) in the multiple analyses of the SF-36, muscle weakness influenced the
physical dimension of QOL and personal care activities influenced the mental dimension (Tables 3 and 4).

Characteristics of the present sample are similar to those of our original population®: (present sample vs. orig-
inal population) mean age: 56 vs. 57 years; mean age at acute polio: 4 vs. 2 years; and female subjects: 54% vs. 41%.
While subjects in both populations demonstrated mild muscle weakness on the WI, they were highly independent



88 0000000000000 JOoMT Vol. 54, No. 2

Table 3 Regression model for SF-36 Physical Component
Summary Scale(J n [0 350

: Regression

Variable coefficient SE B p-value
Wi 0 453 2.05 0 0426 0.035
FAI 0.189 0.147 0.208 0.208
BI-Sc 0562 0.940 0.096 0554
BI-Mb 0.134 0538 0.041 0.805
0 ConstantD) 4617 5931 4617 0.939
R2J 0.379.

Four cases with missing values were excluded from this analysis.
WI: Weakness index; FAI: Frenchay Activities Index; BI-Sc: Self-
care component of Barthel index; BI-Mb: Mobility component of
Barthel index.

Table 4 Regression model for SF-36 Mental Component
Summary Scaleld n O 350

. Regression

Variable coefficient SE B p-value
Wi 0 1727 2.818 00119 0.545
FAI 0 0.041 0.202 0 0.033 0.840
BI-Sc 00 4529 1296 00570 0.002
BI-Mb [0 0.901 0.741 [J0.204 0.234
0O Constantd | [ 254.1 8174 0 2541 0.004
R2[J 0.363.

Four cases with missing values were excluded from this analysis.
WI: Weakness index; FAI: Frenchay Activities Index; BI-Sc: Self-
care component of Barthel index; BI-Mb: Mobility component of
Barthel index.

in terms of personal care (BI-Sc) and mobility (BI-Mb). Comparison of scores of instrumental activities (FAI) in our

sample with those in the same age category of the general population™

showed that men in our sample were more
active than those in general population (26 vs. 23), whereas women were less active (29 vs. 33).

The mean PCS score (43.0) on the SF-36 was lower than that on the MCS (52.2), which was in the mid-range,
and the score for the vitality subscale for men was higher than that for women (Table 2). For polio survivors, PPS
is a typical example of secondary impairment, such as a new muscle weakness and fatigue, which leads to sec-
ondary disabilities in addition to the original disabilities.”” These new conditions interfere with most areas of life
and some patients may thus perceive unspecified anxiety and reduced well-being in physical performance. Howev-
er, the polio survivors themselves may not observe or accept the consequences of their reduced function and at-
tempt to maintain their previous mental coping strategies to ‘fight’ functional limitations, thus demonstrating ‘type
A behavior’. The mean score on the vitality subscale for men was significantly greater than that for women, which
seems to reflect the differences in instrumental activities mentioned above.

One multivariate model for predicting the PCS of the SF-36 revealed that severity of muscle weakness was as-
sociated with the reduced physical dimension of QOL (Table 3). This finding is in agreement with Noonan et al®
that physical functions such as the 6-minute walk distance are strongly correlated with the PCS of the SF-36. The
physical dimension of the SF-36 assesses the degree of limitation experienced in daily physically vigorous activities,
which reflect locomotive function. In fact, difficulty of ambulation due to muscle weakness was the most common
problem among subjects.

The other multivariate model for predicting the MCS of the SF-36 showed that independence of personal care
activities significantly contributed to high scores on the mental dimension of QOL (Table 4). The present findings
suggest that independence in daily personal care activities may support and maintain self-esteem. Alternatively
personality traits such as ‘type A behavior’ may result in independence in personal care activities. According to

24)

Bruno et al,”” polio survivors push themselves very hard, and are often described as over achievers, demanding per-
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fection in all aspects of their personal, professional, and social lives.

Findings from this study must be interpreted in light of the following limitations. First, the majority of the sub-
jects who voluntarily joined this study have mild paresis. Half of the subjects were thought to have developed PPS,
but cases with severe muscle weakness were excluded in this study. Therefore, the generalizability of the findings
in this study may be limited to mild polio survivors. Second, the cross-sectional design used in the present study
prevented examination of the association between changes in QOL and activities over time.

Despite these limitations, our findings that the same factors did not contribute to the different dimension of
QOL in polio survivors may provide a new perspective on the support they require. Further follow-up research
should aim to clarify whether improving muscle weakness and increasing independence raises QOL for polio sur-
vivors.

Conclusions

Our results demonstrate that in a sample of polio survivors with predominantly mild paresis, and who might al-
ready have or develop PPS, the physical dimension of QOL was affected by muscle weakness while the mental di-
mension of QOL was affected by personal care activities. It is important to remember that the different dimensions
of QOL were influenced by different factors; therefore, coping with new health problems and adapting to the envi-
ronment should be considered from not only the physical but also the mental viewpoint of QOL for polio survivors.
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