
27©2018 American Academy of Neurology

ARTICLE No. 12
パーキンソニズム患者における早期の体重減少により 
転帰不良が予測される
新規発症コホート研究のエビデンス
Early weight loss in parkinsonism predicts poor outcomes 
Evidence from an incident cohort study

目的：パーキンソン病（PD）患者，非定型パーキンソニズム患者，マッチングした対照被
験者において，体重の経時的変化を比較した。また，パーキンソニズム患者の体重減少に
影響を及ぼすベースライン時の因子を特定し，体重減少により転帰不良が予測されるか否
かを検討する。

方法：Parkinsonism Incidence in North-East Scotland（PINE）研究のデータを解析した。
PINE研究では，地域住民に基づく新規発症パーキンソニズム患者の前向きコホートと年
齢および性別をマッチさせた対照被験者を対象とし，年1回の追跡調査を実施した。混合
モデル解析において，PD患者，非定型パーキンソニズム患者，対照被験者の体重減少を
検討した。臨床的意義のある持続的な体重減少（ベースライン時から5％超の減少）のベー
スライン時における決定因子と，パーキンソニズムにおける早期の持続的な体重減少と死
亡，認知症，要支援状態との間の関連性を，Cox回帰分析で検討した。

結果：計515例（対照被験者240例，PD患者187例，非定型パーキンソニズム患者88例）を
対象とし，追跡調査期間の中央値は5年であった。診断時において，非定型パーキンソ
ニズム患者はPD患者より体重が軽く，PD患者は対照被験者より体重が軽かった。PD患
者の体重減少は対照被験者より迅速であり，非定型パーキンソニズム患者で体重減少が
最も迅速であった。潜在的な交絡因子に関する多変量補正後，年齢のみに臨床的意義の
ある持続的な体重減少と独立した関連が認められた［年齢10歳の増加に関するハザード
比（HR）：1.83，95％信頼区間（CI）：1.44～2.32］。診断後1年以内に起こる体重減少は，要
支援（HR：2.11，95％ CI：1.00～4.42），認知症（HR：3.23，95％ CI：1.40～7.44），死亡

（HR：2.23，95％ CI：1.46～3.41）のリスク上昇と独立した関連を示した。

結論：体重減少は早期パーキンソニズム患者に認められ，PDより非定型パーキンソニズム
において顕著である。パーキンソニズムにおける早期の体重減少は予後の観点から重要で
あり，予防を目的とした標的を絞った食事介入により，長期的な転帰が改善される可能性
がある。

Neurology® 2017; 89: 2254-2261

Kirsten Cumming, 
MBChB*; 

Angus D. Macleod, PhD; 
Phyo K. Myint, MD; 
Carl E. Counsell, MD

* School of Medicine, 
Medical Sciences & 
Nutrition, Institute of 
Applied Health Sciences, 
University of Aberdeen, 
Scotland

Correspondence to
Dr. Macleod:
Angus.Macleod@abdn.ac.uk

図2　 対照被験者，PD患者，非定型パーキンソニズ
ム患者の体重の経時的変化

in patients with atypical parkinsonism (22%) than in
those with PD (8%) and controls (8%) (p 5 0.002,
table 1).

Determinants of weight loss in parkinsonism. The mul-
tivariable Cox regression model examining the deter-
minants of weight loss was constructed for all 275
parkinsonian patients. Variables included and
excluded from the models of outcomes of weight loss
are listed in table 2. At diagnosis, parkinsonian pa-
tients (PD and atypical) who went on to develop
sustained weight loss at any time after diagnosis were
on average 4.5 years older and had a 1-point-higher
median part I Unified Parkinson’s Disease Rating
Scale score than those without sustained weight loss
(table 1).

After multivariable adjustment, only age was
independently associated with developing sustained
clinically significant weight loss at any time after
parkinsonism diagnosis (hazard ratio [HR] 1.83,
95% confidence interval [CI] 1.44–2.32 for each
10-year increase in age) (table 2). There was an indi-
cation that atypical parkinsonism may be associated
with greater weight loss than PD (HR 1.44, 95% CI
0.95–2.18). The association between lower depen-
dency measured by the Barthel Index and weight
loss after adjustment for age and diagnostic group
(table 2) was probably spurious because of
collinearity.

Prognosis of clinically significant weight loss in

parkinsonism. In our parkinsonian cohort (n 5 275),
85 were dependent at baseline, 43 developed depen-
dency by year 1, 97 developed dependency during
later follow-up, and 50 remained independent; 43
had dementia at baseline, 11 developed dementia by
year 1, 57 developed dementia during follow-up, and
164 did not develop dementia. There were 162
deaths. The variables included and excluded from the
models of outcomes of weight loss are listed in table 2.

Sustained clinically significant weight loss within
the first year of diagnosis was independently strongly
associated with subsequent dementia (HR 3.23, 95%
CI 1.40–7.44) and mortality (HR 2.23, 95% CI
1.46–3.41) and was associated with dependency
(HR 2.11, 95% CI 1.00–4.42, p 5 0.05) (table 2).
There was no evidence that the effect of sustained
clinically significant weight loss on these outcomes
was modified by parkinsonian diagnoses (p 5 0.13,
0.93, and 0.20 for interaction in dependency, demen-
tia, and mortality models, respectively). None of the
associations changed if vascular parkinsonism was
excluded.

DISCUSSION This study shows that people with
parkinsonism had significantly lower body weight
than controls at diagnosis. Weight loss was observed
in all groups over time, but patients with PD lost
weight more rapidly than controls, and those with
atypical parkinsonism lost weight most rapidly. Age
was the only independent baseline risk factor for sus-
tained clinically significant weight loss in parkinson-
ism. Clinically significant weight loss within the
first year of diagnosis was independently associated
with subsequent dependency, dementia, and death
after adjustment for potential confounders.

Lower body weight in patients with PD compared
to nonparkinsonian controls has previously been re-
ported.3,19–21 Two independent studies have observed
weight loss occurring up to 10 years before parkin-
sonism diagnosis.2,22 These findings and ours suggest
that weight loss is a feature of premotor and early
motor parkinsonism, probably due to pathologic
mechanisms predating motor symptom onset.

Like most previous studies,1,2,20 we found weight
loss in PD to be greater than in controls. In a small
10-year longitudinal study, the proportion of clini-
cally significant weight loss in patients with PD (n 5

49) was double that among controls.1 Another study
found that patients with PD had 4-fold higher odds
of self-reported weight loss over 8 years.20 The
observed weight loss over time in the PINE study is
consistent with reports that weight loss in parkinson-
ism is associated with disease duration.20 However,
weight measurements in later years of follow-up
may be skewed by attrition due to mortality because

Figure 2 Weight change over time in controls and those with PD and atypical
parkinsonian syndromes

Adjusted yearly estimates of mean weight in kilograms from baseline (from patients’ diag-
nosis and from control recruitment) in controls, patients with idiopathic PD, and those with
atypical parkinsonian syndromes. Bars represent the 95% confidence intervals for each
data point. PD 5 Parkinson disease.
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対照被験者，特発性PD患者，非定型パーキンソニズム患者
のベースライン時（患者の診断時および対照被験者の登録
時）およびそれ以降における補正後の毎年の推定平均体重

（kg）。バーは各データ点における95％信頼区間を示す。
PD＝パーキンソン病。
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表1　 体重減少の有無（体重減少なし，診断後1年以内の持続的な体重減少，追跡調査中のあらゆる時点の持続的な体重減少）
別の対照被験者およびパーキンソニズム患者のベースライン時背景Table 1 Baseline characteristics of controls and parkinsonian patients with no weight loss, sustained weight loss within the first year of diagnosis, and sustained weight loss at any time throughout

follow-up

Baseline variable

Controls (n 5 240) IPD (n 5 187) Atypical parkinsonian syndromes (n 5 88)

No WL
WL in first
year

WL at any
time All controls No WL

WL in first
year WL at any time All IPD No WL WL in first year WL at any time All APS

No. (%) 156 (65) 18 (8) 84 (35) 240 114 (61) 15 (8) 73 (39) 187 48 (55) 19 (22) 40 (45) 88

Age, ya 73.6 (69.3) 74.8 (611.0) 76.7 (68.2) 74.7 (69.1) 69.7 (611.3) 76.5 (68.0) 75.1 (67.8) 71.8 (610.4) 77.0 (66.8) 79.5 (68.0) 78.8 (67.8) 77.8 (67.3)

Female, n (%) 55 (35) 6 (33) 37 (44) 92 (38) 46 (40) 6 (40) 32 (44) 78 (42) 17 (35) 10 (53) 16 (40) 33 (38)

Weight,a kg 77.6
(613.0)

84.3 (618.5) 76.6 (616.4) 77.3
(614.3)

73 (613.9) 69.9 (613.4) 71.8 (613.4) 72.5 (613.7) 67 (612.8) 65.4 (614.2) 69.03 (614.7) 68 (613.7)

Charlson scoreb 1 (0–3) 2 (0–3) 2 (1–3) 1 (0–3) 1 (0–2) 1 (0–3) 1 (0–2) 1 (0–2) 1 (0–2) 1 (1–2) 1 (0–1) 1 (0–2)

Memory symptoms,c n
(%)

11 (7) 1 (6) 9 (11) 20 (8) 18 (16) 5 (33) 13 (18) 31 (17) 25 (52) 13 (68) 23 (58) 48 (55)

Hallucinations,c n (%) 0 (0) 0 (0) 0 (0) 0 (0) 2 (12) 0 (0) 3 (4) 5 (3) 4 (8) 3 (16) 6 (15) 10 (11)

Low mood,c n (%) 8 (5) 6 (33) 4 (5) 20 (8) 20 (18) 4 (27) 18 (25) 38 (20) 12 (25) 6 (32) 10 (25) 22 (25)

Dysphagia,c n (%) 2 (1) 0 (0) 4 (5) 6 (3) 23 (20) 5 (33) 12 (16) 35 (19) 11 (23) 4 (21) 8 (20) 19 (22)

Dependency, n (%) 5 (3) 3 (17) 8 (10) 20 (8) 19 (17) 4 (27) 18 (25) 37 (20) 26 (54) 13 (68) 21 (53) 47 (53)

Dementia, n (%) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (7) 1 (1) 1 (1) 23 (48) 12 (63) 19 (48) 42 (48)

MMSE scoreb 29 (28–30) 29 (28–30) 29 (28–30) 29 (28–30) 29 (27–30) 28 (27–29) 28 (27–29) 29 (27–30) 25 (20–27) 23 (19–27) 25 (21–28.5) 25 (20–28)

UPDRS part I scoreb 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–2) 1 (0–2) 2 (1–3) 2 (1–3) 1 (0–2) 2 (1–3) 3 (1–5) 2 (1–5) 2 (1–3)

UPDRS part II scoreb 0 (0–0) 0 (0–0) 0 (0–0) 0 (0–0) 9.5 (6–14) 10 (6–16) 10.5 (6–14.5) 10 (6–14) 12.5 (7–19.5) 13 (7–17) 10 (7–17) 11 (7–18)

UPDRS part III scoreb 2 (0–4) 2 (1–5) 3 (1–6) 2 (0–5) 23.5 (16–32) 30 (14–34) 26 (18–32) 24 (16–32) 30 (23.5–41) 31 (19–39) 25.5 (178–34.5) 29 (21–39)

Hoehn-Yahr stageb — — — — 2.5 (1.5–2.5) 2.5 (1.5–2.5) 2.5 (2–3) 2.5 (2–3) 3 (2.5–3) 3 (2.5–4) 2.5 (2.25–4) 2.75 (2.5–3.8)

PDQ-8b — — — — 15.6 (6.3–25) 10.9 (6.3–25) 12.5 (6.3–28.1) 15.6 (6.3–25) 15.6 (6.3–31.3) 28.1 (14.0–34.4) 21.9 (9.4–31.3) 17.2 (9.4–31.3)

Barthel Indexb 20 (20–20) 20 (18.5–20) 20 (19–20) 20 (20–20) 20 (19–20) 20 (20–20) 20 (18–20) 20 (19–20) 18.5 (13–20) 17.5 (12.5–19) 19 (16.5–20) 19 (14–20)

Abbreviations: APS 5 atypical parkinsonian syndromes; IPD 5 idiopathic Parkinson disease; MMSE 5 Mini-Mental State Examination; PD 5 Parkinson disease; PDQ-8 5 Parkinson’s Disease Questionnaire-8;
UPDRS 5 Unified Parkinson’s Disease Rating Scale; WL 5 weight loss.
aMean (6SD).
bMedian (IQR).
c Self-reported.
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略語：APS＝非定型パーキンソン症候群，IPD＝特発性パーキンソン病，MMSE＝Mini-Mental State Examination，PD＝パーキンソン
病，PDQ-8＝Parkinson’s Disease Questionnaire-8，UPDRS＝Unified Parkinson’s Disease Rating Scale，WL＝体重減少。
a平均（±SD），b中央値（IQR），c自己申告。

表2　パーキンソニズム患者における体重減少までの期間と選択した転帰までの期間に関する多変量Cox回帰モデル

those who survived longer were less likely to have
early weight loss.

The finding that weight loss was greater in atypical
parkinsonism than in PD is novel. This is in keeping
with the fact that these are more aggressive diseases
than PD and with previous studies in PD that show
that weight loss is associated with greater severity of
parkinsonism.1,20 This study complements data in
other neurodegenerative disorders such as Alzheimer
dementia and Huntington chorea, which are also
associated with weight loss in early and later dis-
ease.23,24 This suggests that there may be mechanisms
common to neurodegenerative disorders, possibly
relating to increased catabolic cellular activity.

Similar to others, we found that age was indepen-
dently associated with sustained clinically significant
weight loss in parkinsonism.1,3,5,10 Unlike this study,
others have found that weight loss was associated with
female sex,3,4,10,25 disease severity,1,10,20 hallucina-
tions,1 levodopa dose,5,25 dyskinesia,19 olfactory
impairment,26 and comorbidities.5 The reason for this
discrepancy may be in part that we studied only base-
line predictors of weight loss and several of these

features are only infrequently present at diagnosis.
Further work to account for changing covariates over
time (e.g., as time-dependent variables in Cox regres-
sion) may be useful. However, later measurement of
predictive factors is less useful for early prediction of
weight loss when targeted interventions could poten-
tially be delivered.

We found that clinically significant weight loss
within the first year of parkinsonism diagnosis was
independently associated with dependency, demen-
tia, and death. This effect was independent of diagno-
sis (PD or atypical), and there was no evidence of an
interaction between weight loss and diagnosis. This
suggests that the greater weight loss seen in atypical
parkinsonism can be explained by the confounders
that we adjusted for in the models. However, we still
may not have detected a small difference because of
a lack of power.

To the best of our knowledge, an association
between weight loss and dependency has not previ-
ously been demonstrated. Our finding complements
previous reports that weight loss and poor nutritional
status in parkinsonism are associated with decreased

Table 2 Multivariable Cox regression models for time to weight loss and time to selected outcomes in parkinsonian patients

Baseline variable

Determinants Time to outcomes

Time to >5% WL (n 5 275) Dependency (n 5 139) Dementia (n 5 220) Death (n 5 258)

HR 95% CI p Value HR 95% CI p Value HR 95% CI p-value HR 95% CI p Value

Sustained clinically
significant weight loss in
year 1

2.11a 1.00–4.42a 0.05a 3.23a 1.40–7.44a 0.006a 2.23a 1.46–3.41a ,0.001a

Atypical parkinsonism (vs
PD)

1.44a 0.95–2.18a 0.09a 2.30a 1.30–4.08a 0.004a 1.05 0.47–2.32 0.91 2.43a 1.70–3.49a ,0.001a

Age (10-y increase) 1.83a 1.44–2.32a ,0.001a 1.42 1.09–1.86 0.01 1.64a 1.12–2.41a 0.01a 1.87a 1.49–2.34a ,0.001a

Male sex 0.96 0.66–1.41 0.87 1.29 0.84–2.00 0.36 1.01 0.56–1.81 0.52 1.40a 1.00–1.96a 0.05a

Charlson score 1.06 0.93–1.20 0.41 1.07 0.93–1.24 0.34 1.03 0.86–1.23 0.86 1.10a 0.99–1.22a 0.07a

Memory symptoms 1.07 0.70–1.66 0.75 2.09a 1.25–3.50a 0.005a 2.58 1.36–4.91 0.004 1.16 0.81–1.67 0.42

Hallucinations 1.58 0.79–3.19 0.20 2.59 0.81–8.31 0.11 0.23 0.03–2.34 0.25 0.83 0.46–1.51 0.55

Low mood 1.43 0.91–2.26 0.13 1.08 0.61–1.92 0.79 1.09 0.57–2.08 0.80 1.27 0.85–1.89 0.25

Dysphagia 0.98 0.60–1.60 0.94 1.36 0.76–2.43 0.30 0.42 0.19–0.95 0.04 1.06 0.72–1.57 0.76

Dependency 1.13 0.73–1.76 0.57 1.45 0.67–3.12 0.34 2.00a 1.39–2.88a ,0.001a

Dementia 1.33 0.72–2.47 0.36 3.06 0.97–9.67 0.06 1.44 0.91–2.27 0.12

MMSE 1.02 0.96–1.09 0.44 0.93 0.82–1.05 0.26 0.90a 0.83–0.97a 0.005a 0.99 0.94–1.03 0.59

UPDRS part I 1.02 0.93–1.12 0.63 1.20 1.01–1.42 0.04 1.28a 1.05–1.56a 0.01a 1.05 0.97–1.14 0.22

UPDRS part II 0.99 0.96–1.02 0.56 1.04 0.97–1.10 0.28 0.98 0.93–1.03 0.18 0.99 0.96–1.02 0.48

UPDRS part III 1.00 0.98–1.01 0.62 1.06a 1.04–1.98a ,0.001a 1.02 0.99–1.04 0.20 1.01 0.99–1.03 0.25

Hoehn-Yahr stage 0.93 0.74–1.17 0.55 0.81 0.51–1.28 0.36 0.99 0.63–1.54 0.95 1.12 0.89–1.40 0.34

Barthel Index 1.09 1.00–1.19 0.04 0.79 0.58–1.05 0.11 1.13 1.02–1.27 0.03 1.05 0.98–1.12 0.15

PDQ-8 1.00 0.99–1.02 0.89 0.99 0.97–1.01 0.32 0.98 0.95–1.00 0.07 0.99 0.98–1.01 0.23

Abbreviations: CI 5 confidence interval; HR 5 hazard ratio; MMSE 5 Mini-Mental State Examination; PDQ-8 5 Parkinson’s Disease Questionnaire-8;
UPDRS 5 Unified Parkinson’s disease rating scale; WL 5 weight loss.
aHazard ratios indicate variables in the final step of each model. Other variables are shown with adjustment for the variables in the final model.
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略語：CI＝信頼区間，HR＝ハザード比，MMSE＝Mini-Mental State Examination，PDQ-8＝Parkinson’s Disease Questionnaire-8，
UPDRS＝Unified Parkinson’s Disease Rating Scale，WL＝体重減少。
aハザード比は各モデルの最終段階の変数を示す。他の変数は，最終モデルの変数で補正して示している。


