
1 
 

Decreased lifespan in female "Munchkin" actors from the cast of the 1939 film 

version of "The Wizard of Oz" does not support the hypothesis linking 

hypopituitary dwarfism to longevity    

 
Vince Fazekas-Pongor1,*, Anna Péterfi1,*, Dávid Major1, Zsófia Szarvas1, Monika Fekete1, Adam G. 

Tabak1,2,3, Anna Csiszar4,5,6,7, William E. Sonntag4, Steven N. Austad8, Zoltan I. Ungvari4,5,6,7,9 

 

1) Department of Public Health, Semmelweis University, Budapest, Hungary 

2) Department of Epidemiology and Public Health, University College London, London, UK. 

3) Department of Internal Medicine and Oncology, Semmelweis University, Budapest, Hungary 

4) Oklahoma Center for Geroscience and Healthy Brain Aging, University of Oklahoma Health 

Sciences Center, Oklahoma City, OK, 731042, USA. 

5) Vascular Cognitive Impairment and Neurodegeneration Program, Department of Neurosurgery, 

University of Oklahoma Health Sciences Center, Oklahoma City, OK, 731042, USA. 

6) Peggy and Charles Stephenson Cancer Center, Oklahoma City, OK, 73104, USA. 

7) International Training Program in Geroscience, Doctoral School of Basic and Translational 

Medicine/Departments of Translational Medicine and Public Health, Semmelweis University, 

Budapest, Hungary. 

8) Department of Biology, University of Alabama at Birmingham, Birmingham, AL, USA. 

9) Department of Health Promotion Sciences, College of Public Health, University of Oklahoma 

Health Sciences Center, Oklahoma City, OK, USA. 

 
 

*These authors contributed equally to this work 

 
Corresponence to: 

Zoltan Ungvari, M.D., Ph.D. 

Center for Geroscience and Healthy Brain Aging, Department of Biochemistry and Molecular 

Biology 

University of Oklahoma Health Sciences Center 

975 NE 10th Street, BRC 1313 

Oklahoma City, OK 73104 USA. 

Email: zoltan-ungvari@ouhsc.edu 
 

 

Running headline: Longevity in human dwarfism 
  

Manuscript Click here to access/download;Manuscript;Munchkin lifespan
paper_review.docx

Click here to view linked References

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

mailto:zoltan-ungvari@ouhsc.edu
https://www.editorialmanager.com/jaaa/download.aspx?id=107321&guid=c086f230-46d1-4b21-9a51-3580db43c574&scheme=1
https://www.editorialmanager.com/jaaa/download.aspx?id=107321&guid=c086f230-46d1-4b21-9a51-3580db43c574&scheme=1
https://www.editorialmanager.com/jaaa/viewRCResults.aspx?pdf=1&docID=6654&rev=1&fileID=107321&msid=0d1b999b-9abd-473f-978e-e8611fa77432


2 
 

Abstract 

 

In laboratory mice pituitary dwarfism caused by genetic reduction or elimination of the 

activity of growth hormone (GH) significantly extends lifespan. The effects of congenital pituitary 

dwarfism on human longevity is not well documented. To analyze the effects of untreated pituitary 

dwarfism on human lifespan, the longevity of a diverse group of widely-known little people, the 124 

adults who played “Munchkins” in the 1939 movie, The Wizard of Oz was investigated. Survival of 

"Munchkin" actors with those of controls defined as cast members of The Wizard of Oz and those of 

other contemporary Academy Award winning Hollywood movies was compared. According to the 

Kaplan-Meier survival curves, survival of female and male “Munchkin” actors was shorter than cast 

controls and Hollywood controls of respective sexes. Cox regression analyses showed that female 

“Munchkin” actors had significantly higher risk ratios compared to both female cast controls (RR: 

1.70; 95% CI: 1.05 to 2.77) and female Hollywood controls (RR: 1.52; 95% CI: 1.03 to 2.24). Similar 

trends were also discernible for men, albeit point estimates were not significant. The lack of lifespan 

extension in "Munchkin" actors does not support the hypothesis that hereditary GH deficiency 

regulates longevity in humans.     
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Introduction 

The most reliable and effective genetic intervention to lengthen the life of laboratory mice is 

to reduce or eliminate the activity of pituitary growth hormone (GH). Long-lived mouse pituitary 

dwarfs have been created by spontaneous mutations in genes for the transcription factors, Prop1 or 

Pit1, both of which abolish the development of pituitary GH-, prolactin-, and thyroid stimulating 

hormone-producing cells, by a spontaneous mutation in the growth hormone releasing hormone 

(GHRH) receptor, inhibiting GH release by the pituitary, or by targeted disruption of GHRH or the 

GH receptor 1, 2.  These interventions extend life in both sexes and has been replicated in multiple 

labs across multiple mouse genotypes.  In addition, outbred mice artificially selected for diverse early 

life growth trajectories displayed a negative correlation between body weight at age 6 months and 

longevity 3. By contrast, genetically GH-deficient Lewis rats did not exhibit extended longevity 

unless GH was administered for 10 weeks in early life 4.  These robust findings in mice, and their 

apparent contradiction in rats raises the question, which paradigm represents the human impact of 

reduced GH activity? 

Congenital pituitary dwarfism is well-known in humans. Typically, cases are classified as 

either isolated GH deficiency, due to mutations in GH- or GHRH-producing genes or their receptors  

or Multiple Pituitary Hormone Deficiency, due to mutations in developmental transcription factor 

genes such as Prop1 or Pou1F1 (human version of mouse Pit1), which affect multiple pituitary 

hormones 5.  Despite the large number of individuals affected by these mutations, their longevity 

impact has been difficult to assess due to the development of therapeutic hormone replacement in the 

1960’s.  What evidence is at hand is mixed.  A Swiss cohort with a disabling GH mutation in the 19th 

and early 20th centuries had reduced longevity compared with unaffected siblings and unrelated 

contemporaries 6. Israeli and Ecuadorian populations with GH receptor mutations did not differ in 

longevity from contemporaries, although they did exhibit lower incidences of cancer and diabetes 7, 

8.  However, earlier study of the same Ecuadorian population found higher mortality before age seven 

in dwarfs compared with normal size siblings 9.  There was also no significant longevity difference 

in a Brazilian cohort with a GHRH receptor mutation, although that population also exhibited 

reductions in a number of cancer types 10.  In a Croatian population with a disabling mutation in the 

Prop1 gene twenty-three untreated heredity dwarfs have been historically identified.  Longevity 

information, however, is only available for nine untreated individuals, including four siblings born in 

the late 19th century.  Of those siblings, the two brothers died at 68 and 77 years of age, fairly typical 

for that population, but the two sisters lived to 87 and 91 years, provocatively longer than average for 

contemporary women 11.   

Given the sparse information on the longevity of untreated pituitary dwarfs, we have 

investigated the longevity of a diverse group of widely-known little people, the 124 adults who played 

“Munchkins” in the 1939 movie, The Wizard of Oz. Actors for “Munchkin” roles were recruited by 

professional agents who scoured the country looking for, in the words of producer Mervyn LeRoy, 

“little people who were little and cute and looked perfect”12. That is, they needed to be small but 

appropriately proportioned. Headhunters were instructed to weed out achondroplastic dwarfs with 

their disproportionately short arms and legs. Consequently, only five of the Munchkins were  

achondroplastic dwarfs and we have deleted them from the following analysis. Therefore, although 

we do not know the genetic basis of their reduced size, it almost certain signals profoundly reduced 

GH activity.  Median height from a sample of twenty-three known-height “Munchkin” actors was 

102 cm, considerably shorter than most of the known genetic hypopituitary dwarfs.  For instance, 

males in the Brazilian cohort with Isolated Growth Hormone Deficiency averaged 129 cm in height, 

females 117 cm, the Croatian Prop1 cluster had mean height of 125 cm.   

 Most “Munchkin” actors were recruited from circus and carnival acts, from vaudeville shows, 

or from a variety of performance venues.  They largely came from impoverished, often nightmarish 

backgrounds, and in some cases had been sold by their parents to passing carnival impresarios.  Many 

had immigrated from Europe, where “little people troupes” were particularly popular in the early part 
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of the 20th century.  They often changed names and possibly birth dates in doing so.  Also, as 

performers who shifted often from job to job, they regularly took on new stage names.  All this makes 

establishing birth year challenging, and for most of the “Munchkin” actors we accepted their self-

stated birth year unless other information was available.  Ironically, their lot did not improve 

dramatically while acting in The Wizard of Oz, during which as one of them remarked, they were paid 

less than Toto, the dog. Individual death years were gathered from multiple sources and confirmed 

with local obituaries whenever possible.  In total, we validated age-at-death for 88 little people actors. 

At the time the movie was filmed, their median age was 32 years, the youngest being 11 years old at 

the time, the oldest 69 years.  We compared survival of "Munchkin" actors with those of controls 

defined as cast members of The Wizard of Oz and those of other contemporary Academy Award 

winning Hollywood movies.  

 

Methods 

 

Study population and analysis of lifespan data 

 Data of actors from the movie "The Wizard of Oz" (1939) are publicly available (Figure 1). 

Cases were defined as actors playing Munchkin roles. Only participants with available date of birth 

and death were included in the study. As for controls, two sets were selected: cast controls and 

Hollywood controls. Cast controls were defined as other cast members of “The Wizard of Oz” movie 

paired to cases according to sex at a ratio of 1:1. Hollywood controls on the other hand were defined 

as cast member of movies that won an Academy Award between 1938 and 1940. We decided to 

include movies from 1938 to 1940 as the production of “The Wizard of Oz” began in 1938 thanks to 

the success of “Snow White and the Seven Dwarf” after which filmmaker realized that the adaptation 

of fairy tales and children’s stories can be popular.13 The movie “The Wizard of Oz” was eventually 

released in 1939 and was awarded an Academy Award for Best Original Music Score in 1940.14 

Movies from which controls were selected are displayed in Table 1. Hollywood controls were paired 

to cases according to sex and age at release date of "The Wizard of Oz" (1939) at a 1:3 ratio. Age was 

matched by conducting age group matching using the following age groups: 10–14, 15-19, 20-24, 

25-29, 30-34, 35-39, 40-44, 45-49, and ≥ 50.  

To examine the survival of participants, Kaplan-Meier survival curves were plotted, and Cox 

regression analyses were conducted with follow-up time and total lifespan as underlying time factor 

comparing “Munchkin” actors to cast controls and Hollywood controls in separate analyses. Outcome 

was defined as death as a dichotomous variable. Follow-up time was defined as the time between 

1939 and death of participants (or 2022 if participants were alive at the time of the present analysis), 

whereas lifespan was defined as the total number of years lived using the same endpoints. 

Additionally, Gompertz  mortality models were also performed to compare the differences in the age-

related changes of age-specific mortality between groups15. Each analysis was conducted separately 

by sex as well. All statistics were carried out with STATA 15 and SPSS 28.0.0. Significance was set 

at p<0.05. 

 

Results 
 We were able to collect year of birth and death for 98 of them. A total of 9 participants were 

excluded because either a reliable birth or death year was unavailable. Four participants were 

excluded because they suffered from achondroplasia and not pituitary dwarfism, resulting in a total 

of 85 (n=50 male, n=35 female) “Munchkin” actors included in the present analysis. 

“Munchkin” actors had similar follow-up times, but shorter total lifespan as opposed to both 

cast controls and Hollywood controls (Table 2). This is also supported by the Kaplan-Meier survival 

curves, which show a lower survival for “Munchkin” actors compared to both cast controls and 

Hollywood controls (Figures 2 and 3, Panels A). Cox regression analyses with follow-up time as 

underlying time variable showed significantly higher risk ratios for “Munchkin” actors when 

compared to cast controls [risk ratios (RR): 1.39; 95% confidence interval (95% CI): 1.01–1.91] and 
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a non-significantly higher point estimate when using Hollywood controls as reference (Figures 2 and 

3, Panels B). Similar trends were also observed for Cox regression models with total lifespan as 

underlying time variable, albeit risk ratios were not significant when compared to cast controls and 

Hollywood controls (Figures 2 and 3, Panels C). The Gompertz plots showed a significantly steeper 

increase of age-specific mortality for cast controls (p=0.018), whereas there were no significant 

differences when using Hollywood controls as reference (Figures 2 and 3, Panels D). 

When participants were analysed separately by sex, female cast controls and female 

Hollywood controls had longer follow-up times and total lifespans than “Munchkin” actors. Among 

men, cast controls had shorter follow-up time (due to their higher age at the time of shooting), but 

longer lifespan. Male Hollywood controls exhibited a similar follow-up time and lifespan compared 

to male “Munchkin” actors (Table 2). According to the Kaplan-Meier survival curves, survival of 

female and male “Munchkin” actors was mostly shorter than cast controls and Hollywood controls 

of respective sexes (Figures 4-7, Panels A). When using follow-up time as underlying time variable 

in the Cox regression analyses, female “Munchkin” actors had significantly higher risk ratios 

compared to both female cast controls (RR: 1.70; 95% CI: 1.05–2.77) and female Hollywood controls 

(RR: 1.52; 95% CI: 1.03–2.24). Similar results were also discernible for men, albeit point estimates 

were not significant (Figure 4–7 Panels B and C). The Gompertz plots revealed a significantly steeper 

increase of age-specific mortality for male cast controls compared to male “Munchkin” actors 

(p<0.001) and a non-significant difference between female groups (Figure 4, Panel D and Figure 5, 

Panel D, respectively). Conversely, the Gompertz plots using Hollywood controls as reference 

showed non-significant differences between males, and a significantly steeper incline for female 

“Munchkin” actors (p<0.001; due the outlier last datapoint) (Figure 6, Panel D and Figure 7, Panel 

D, respectively). 

 

Discussion 

The key finding of this study is that “Munchkin” actors may have lower survival rates than healthy 

controls. Our data also suggests that lower survival may be more prominent among female “Munchkin” 

actors. This latter observation was consistent across different Cox proportional regression models. Similar 

trends were also discernible for male “Munchkin” actors, however, the difference did not reach 

statistical significance. Gompertz models revealed some inconsistencies for the change in age-

specific mortality between comparison groups, but the Gompertz plots with stronger statistical power 

comprised of participants matched for age and sex at a ratio of 1:3 corroborate the results concerning 

the sex differences observed in the Cox proportional regression models. 

 Many disorders can cause short stature, including GH/IGF-1 deficiency, resistance to GH, 

thyroid hormone deficiency, achondroplasia, malnutrition and others. GH/IGF-1 deficiency and 

resistance to GH are characterized by proportionate short stature, whereas many genetic skeletal 

dysplasias are known for disproportionate short stature. The appearance of “Munchkin” actors on the 

film suggest that most of them had proportionate short stature, likely due to GH/IGF-1 deficiency. In 

fact, several "Munchkin" actors were known to have been diagnosed with pituitary dwarfism. 

Examples for "Munchkin" actors with proportionate short stature include Jerry Maren (born Gerard 

Marenghi; 1920–2018; diagnosed with GH-responsive pituitary dwarfism; Figure 1), Jakob Gerlich 

(born Leo Fuks; 1925 –1960) and Harry Earles (1902 –1985; diagnosed with pituitary dwarfism), 

who played the Munchkin members of the Lollipop Guild16, Mickey Carroll (1920-2009, diagnosed 

with pituitary dwarfism), who played the Town Crier and Olga C. Nardone (1921-2010), who played 

a member of the Lullaby League. Notably, none of the "Munchkin" actors with diagnosed pituitary 

dwarfism outlived the longest-lived cast controls. The few "Munchkin" actors who had short-limb 

short stature, which is known to be caused by achondroplasia, hypochondroplasia, 

pseudoachondroplasia or multiple epiphyseal dysplasia, were exluded from the analysis. 

 Our findings accord with the conclusions of previous studies investigating the effects of 

hereditary GH deficient dwarfism on lifespan17. Accordingly, in untreated subjects exhibiting isolated 

GH deficiency due to a deletion of genomic DNA encompassing the GH-1 gene, median life span is 
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significantly shorter than that of unaffected brothers and sisters [males, 56 vs. 75 yr (P < 0.0001); 

females, 46 vs. 80 yr (P < 0.0001)]17. Lifespan in patients with congenital GH deficiency caused by 

a homozygous mutation in the GHRH receptor gene was also reported to be shorter than the general 

population18. Patients with childhood-onset isolated GH deficiency also exhibit a number of health 

problems and have poor quality of life19-21. The finding that disruption of GH/IGF-1 signalling does 

not extend human lifespan is also supported by survival data obtained in a cohort of rural Ecuadorian 

indviduals with Laron syndrome22. These patients carry mutations in the growth hormone receptor 

(GHR) gene that lead to resistance to GH and consequential severe IGF-1 deficiency. Similar findings 

were reported in an Israeli cohort of patients with Laron dwarfism8. Of note, the murine model of the 

Laron syndrome (GHR/BP −/− Laron mice)23 has a longer life expectancy than wild-type controls24, 

highlighting the critical differences between the roles of the GH/IGF-1 axis in regulation of longevity 

in humans and laboratory animals including mice..   

 GH and IGF-1 confer multifaceted cytoprotective, growth-promoting and anti-aging effects25-

51. In addition to short stature, early-onset disruption of GH/IGF-1 signalling compromise health in a 

myriad of ways. For example, patients with Laron syndrome have poor quality of life, exhibiting 

cognitive and psychological problems, small genitalia, birth defects, ophthalmological problems, 

obesity, hyperlipidemia, fatty liver, sleep problems, acromicria, small brain size and cerebrovascular 

disease8, 22. GH/IGF-1 deficiency increases cardiovascular risk52 and risk for diabetes mellitus20. GH 

replacement therapy in adults with hypopituitary GH deficiency leads to a sustained improvement of 

adverse serum lipid profile and body composition20. The main exception by which disruption of 

GH/IGF-1 signalling may act to prevent the development of a specific age-related disease is its anti-

cancer effect. Epidemiological studies confirm that similar to the findings observed in animal models 

of early-onset GH/IGF-I deficiency53-59, patients with congenital GH/IGF-I deficiency have a 

significantly reduced risk of cancer development8, 22, 60, 61. In mice, in which malignancies are a 

leading cause of death, disruption of GH/IGF-I signaling extends lifespan primarily by inhibiting 

development of cancer56, 58, 62-65. In humans, the deleterious effects of attenuation/disruption of 

GH/IGF-I signalling on the cardiovascular system and the central nervous system likely overshadow 

its inhibitory effects on the pathogenesis of malignant diseases66-68 and thus its net effect may actually 

shorten lifespan. This is supported by a study performed on humans carrying mutations of the growth 

hormone receptor gene in which participants seemed to be protected from cancers, while there was 

an increased cardiac disease risk as a cause of death among these participants22. 

 Interestingly, when stratified by sex, the difference between the lifespan of "Munchkin" actors 

and cast controls persisted only in females, similar to the findings in patients with congenital GH 

deficiency18. Previous preclinical, translational and epidemiological studies demonstrate clear 

sexually dimorphic actions of the GH/IGF-1 axis18, 53, 67, 69. The existing evidence suggest that in mice 

the sexually dimorphic effects of disruption of GH/IGF-1 signalling on lifespan are due to the sex 

differences in its anti-cancer actions53. In humans the mechanisms contributing to the sexually 

dimorphic effects of the GH/IGF-1 axis are not well understood and warrant additional studies.  

 Finally, we must address certain limitations as well, most importantly the lack of information 

on confounding factors. The socioeconomic status, such as salary and living conditions of 

“Munchkin” actors, a marginalized group within the population, may be lower than that of actors not 

affected by this ailment. Other factors that may have biased our results is the possible stigmatization 

of individuals affected by dwarfism by the general population, which may have predisposed these 

individuals to riskier behaviours for instance. Judy Garland, who played Dorothy in the film, 

complained about the drinking problem of “Munchkin” actors in a 1967 interview. Yet, we do not 

have detailed information whether or not they actually exhibited riskier health behaviour, such as 

smoking and excessive alcohol consumption more often than members of the control groups. Since 

these factors may influence mortality, studies examining the longevity of human dwarf cohorts should 

adjust for their effect for a more precise estimation of differences in mortality between groups. 
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Table 1. Academy Award winning movies of Hollywood controls 

Movie Award Year 

The Adventures of Robin Hood Best Art Direction, Best Film Editing, Best Original 

Music Score 

1938 

The Great Waltz Best Cinematography 1938 

You Can’t Take It with You Best Picture, Best Director 1938 

Jezebel Best Actress in a Leading Role, Best Actress in a 

Supporting Role 

1938 

Snow White and the Seven 

Dwarfs 

Best Music Score/Honorary Award 1938/1939 

Gone with the Wind Best Picture, Best Director, Best Actress in a Leading 

Role, Best Actress in a Supporting Role, Best Screenplay 

Writing, Best Colour Cinematography, Best Art 

Direction, Best Screenplay Writing 

1939 

Wuthering Heights Best Black-and-White Cinematography 1939 

Stagecoach Best Actress in a Supporting Role, Best Music Score 1939 

Goodbye, Mr. Chips Best Actor in a Leading Role 1939 

Sons of Liberty Best Short Subject (Two-reel) 1939 

When Tomorrow Comes Best Sound Recording 1939 

Busy Little Bears Best Short Subject (One-reel) 1940 

Mr. Smith Goes to Washington Best Writing, Original Story 1940 

Ugly Duckling Best Short Subject (Cartoons) 1940 

The Rains Came Best Special Effects 1940 
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Table 2. Median follow-up time (IQR), age at shooting (IQR) and total lifespan (IQR) of “Munchkin” 

actors, cast controls amd Hollywoods controls 

 “Munchkin” actors 

 Age at shooting Follow-up time Total lifespan 

 Median (IQR) Median (IQR) Median (IQR) 

Female (n=35) 33.0 (23.0–39.0) 41.0 (30.0–56.0) 75.0 (63.0–84.0) 

Male (n=50) 30.0 (22.0–37.0) 41.0 (20.8–54.5) 73.0 (56.5–84.0) 

Total (n=85) 31.0 (22.0–37.5) 41.0 (26.5–55.5) 74.0 (60.5–83.5) 

 Cast controls 

 Age at shooting Follow-up time Total lifespan 

 Median (IQR) Median (IQR) Median (IQR) 

Female (n=35) 31.0 (22.0–38.0) 52.0 (33.0–63.0) 83.0 (76.0–86.0) 

Male (n=50) 41.0 (35.8–49.3) 30.0 (17.0–46.0) 78.5 (64.0–86.0) 

Total (n=85) 37.0 (30.5–47.0) 39.0 (23.5–54.5) 81.0 (69.0–86.0) 

 Hollywood controls 

 Age at shooting Follow-up time Total lifespan 

 Median (IQR) Median (IQR) Median (IQR) 

Female (n=105) 32.0 (23.0–38.0) 48.0 (33.0–57.5) 81.0 (69.0–90.0) 

Male (n=150) 31.0 (22.8–38.0 41.5 (28.0–61.3) 75.0 (65.0–86.0) 

Total (n=255) 31.0 (23.0–38.0) 45.0 (30.0–58.0) 78.0 (67.0–87.0) 

*Abbreviations: IQR: interquartile range 
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Table 3. Results of the Cox regression analysis with follow-up and age as underlying time variable 

 

 “Munchkin” actors vs. Cast controls “Munchkin” actors vs. Hollywood 

controls 

 Follow-up time* Lifespan* Follow-up time* Lifespan* 

 aRR (95% CI) aRR (95% CI) aRR (95% CI) aRR (95% CI) 

Female 1.70 (1.05–2.77)* 1.64 (1.01–2.67)* 1.52 (1.03–2.24)* 1.47 (1.00–2.17)* 

Male 1.14 (0.74–1.74) 1.12 (0.73–1.70) 1.05 (0.76–1.45) 1.05 (0.76–1.45) 

Total 1.39 (1.01–1.91)* 1.34 (0.98–1.85) 1.24 (0.97–1.59) 1.23 (0.96–1.57) 

Age at shooting 1.09 (1.07–1.10)* 1.01 (1.00–1.02) 1.10 (1.09–1.12)* 1.03 (1.02–1.04)* 

Abbreviations: aRR: adjusted risk ratio; IQR: interquartile range 

*Follow-up of subjects began from their age at shooting and ended with their death. Cast controls 

were chosen as reference. Risk ratios were adjusted for age at shooting, sex, and disease status by sex 

interaction. 

  

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



17 
 

Figure legends 

 

 
Figure 1.  Four surviving "Munchkin" actors in 1998.  From left to right, Jerry Maren, the longest-

lived of all the Munchkins (1920-2018 who played the green-garbed member of the “Lillipop 

Guild” who handed a lollipop to Dorothy. Karl Slover (1918-2011, among the smallest of the 

Munchkin men at 91 cm (36 inches) in height at the time of the movie.  Both men were formally 

diagnosed with pituitary dwarfism.  Clarence Swensen (1917-2009) at 131 cm (52 inches) was 

among the tallest of the Munchkins played a soldier.  Margaret Pellegrini (1923-2013) played the 

“Flowerpot Munchkin”. (Image is in the public domain and was taken from: 

https://en.wikipedia.org/wiki/Jerry_Maren#/media/File:WIKI_MUNCHKIN_1.jpg) The 

copyrighted image of Jerry Maren and the other members of the "Lollipop Gang" with 

proportionate dwarfism from the 1939 film can be found here: 

https://www.nytimes.com/2018/06/06/arts/jerry-maren-dead-wizard-of-oz-munchkin.html 
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Figure 2. Kaplan-Meier survival curve (Panel A), survival plots for Cox regression analyses with 

follow-up (Panel B) and total lifespan (Panel C) as underlying time variable, age-specific mortality 

(Panel D) for “Munchkin” actors vs. cast controls 
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Figure 3. Kaplan-Meier survival curve (Panel A), survival plots for Cox regression analyses with 

follow-up (Panel B) and total lifespan (Panel C) as underlying time variable, and age-specific 

mortality (Panel D) for “Munchkin” actors vs.  Hollywood controls 
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Figure 4. Kaplan-Meier survival curve (Panel A), survival plots for Cox regression analyses with 

follow-up (Panel B) and total lifespan (Panel C) as underlying time variable, and age-specific 

mortality (Panel D) for male “Munchkin” actors vs. male cast controls 
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Figure 5. Kaplan-Meier survival curve (Panel A), survival plots for Cox regression analyses with 

follow-up (Panel B) and total lifespan (Panel C) as underlying time variable, and age-specific 

mortality (Panel D) for male “Munchkin” actors vs. male Hollywood controls 
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Figure 6. Kaplan-Meier survival curve (Panel A), survival plots for Cox regression analyses with 

follow-up (Panel B) and total lifespan (Panel C) as underlying time variable, and age-specific 

mortality (Panel D) for female “Munchkin” actors vs. female cast controls 
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Figure 7. Kaplan-Meier survival curve (Panel A), survival plots for Cox regression analyses with 

follow-up (Panel B) and total lifespan (Panel C) as underlying time variable, and age-specific 

mortality (Panel D) for female “Munchkin” actors vs. female Hollywood controls 
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