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Abstract We performed a health needs assessment for

three Plain communities in Lancaster County, Pennsylva-

nia from a random sample of households. Compared with

the general population of adults, Plain respondents were

more likely to be married, to have children, and they had

large families; they were more likely to drink well water, to

eat fruit and vegetables, to drink raw milk, and to live on a

farm. Plain respondents had better physical and mental

health and were less likely to have been diagnosed with

various medical conditions compared with the general

population of adults in Lancaster County but Old Order

Mennonite respondents were more likely to have been

diagnosed compared with Old Order Amish respondents.

Plain respondents usually have a regular doctor and often

receive preventive care but Old Order Mennonite respon-

dents were more likely to have a regular doctor, to receive

preventive care, to have had their children vaccinated, and

to receive routine dental care compared with Old Order

Amish respondents. Despite their relative geographic and

genetic isolation, and despite the small, relative differences

noted, the health of Plain communities in Lancaster County

is similar to that of other adults in the County.

Keywords Amish � Old Order Mennonite � Health needs �
Household survey

Introduction

Health needs assessments are important for communities to

identify needs, allocate resources, and recognize inequali-

ties. Needs assessments of entire communities or large

geographic areas, however, sometimes miss pockets of

disparate needs, underserved groups, or groups typically

not captured by standard survey methods.

Lancaster County PA is a largely rural county in the

southeastern part of the state with mostly German her-

itage and with a small urban area with high concentra-

tions of African-Americans and Hispanics; it is also the

center of distribution of the Amish and Mennonite

cultures. The county is served by three large hospital

systems, one of which is the largest employer in the

county. Patients seeking extreme specialist care go

either to Penn State Hershey Medical Center in Hershey

PA or to one of several nationally-ranked hospitals in

Philadelphia.

Several Anabaptist sects migrated to America between

about 1683 and 1860 to avoid religious persecution. The

best known of these is the Old Order Amish of Lancaster
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County, an iconic group that separates itself from the larger

society including no electricity or telephones in their

homes and depends on horse and buggy for transportation.

The Amish population in the Lancaster County settlement

(which includes small numbers in adjacent counties) was

estimated to be 32,900 in 2014 [1] when the population of

the county was 533,320 [2].

Mennonites in Lancaster County are a more diverse

group but are also descended from families that migrated to

America mostly in the seventeenth century. Most are

assimilated with the general population. Several Old Order

Mennonite groups emerged in disagreements over assimi-

lation, the use of technology, higher education, and lan-

guage. The Groffdale Conference Mennonites, known as

the Wenger Mennonites, travel by horse and buggy, allow

electricity and telephones into homes but no television,

meet in church meeting houses rather than individual

homes, and educate only through the 8th grade [3, 4]. The

Groffdale Mennonite population in Lancaster County was

estimated to be 4950 in 2002 [3].

Weaverland Conference Old Order Mennonites split

from the Groffdale Conference in 1927 over the use of

automobiles. This group numbers about 7100 adult mem-

bers (in 40 congregations in the U.S.), mostly in Lancaster

County [4]. These three groups all identify as Old Order

and because the members of these communities eschew

many of the trappings of modern life, they call themselves

‘‘plain.’’

Plain groups do not have health care providers of their

own because of restrictions on education but they do make

use of modern medicine and health care providers from

outside their group. There is little evidence-based research

on Plain people’s health, health care and preventive care,

and behaviors and exposures that affect health.

Because the Plain groups were all founded by small

numbers of families, they carry high numbers of certain

disease-causing genes (and small numbers of others).

The Strasburg, PA Clinic for Special Children was

founded to treat Mennonite children with Maple Syrup

Urine Disease and Amish children with Glutaric Acid-

uria type I and has since identified over 100 disease

causing mutations in the Plain communities [5]. In

addition, members of some Plain communities carry high

numbers of mutations responsible for familial hyperc-

holesterolemia and familial defective apolipoprotein B

[6]. However, life expectancy and infant mortality in

these communities are unknown.

We report here the results of a health needs assessment

of the Old Order Amish and Old Order Mennonites of

Lancaster County. We compare our findings, when possi-

ble, with the appropriate general population.

Methods

The Center for Opinion Research at Franklin & Marshall

College conducted a household survey between August

2014 and May 2015 that assessed the health needs of adult

Old Order Amish and Old Order Mennonite individuals

(18 years of age and older) living in Lancaster County,

Pennsylvania. The purpose of the survey was to gain an

understanding of the current health and health needs of

these Plain communities and to measure how their per-

ceptions of modern medicine and technology may be

altering the Plain way of life. The study was approved by

the Institutional Review Board of Franklin & Marshall

College (#354 approved 2/28/14).

Populations and Sample

The Address Book of the Lancaster County Amish [7],

Directory of the Groffdale Conference Mennonite Chur-

ches [8], and Directory of the Weaverland Conference

Mennonite Churches [9] were used as the sampling frames.

These contained the most complete available listing of

households in their respective groups.

We randomly selected 500 Old Order Amish house-

holds, 150 Groffdale Mennonite households, and 120

Weaverland Mennonite households from the above direc-

tories. After accounting for mailing errors and surveys that

were returned blank, the total sample sizes for the Old

Order Amish, Groffdale Mennonites, and Weaverland

Mennonites were 458, 149, and 114, respectively. The

response rates for the three groups were 49, 62, and 60 %,

respectively. For the purposes of this analysis, the Men-

nonite groups were combined.

Survey Methods and Measures

The survey consisted of 50 questions covering a range of

topics including current health status, health conditions,

nutrition, environmental indicators, social support, physical

and mental health status, views on fatalism and genetic

testing, access to and use of healthcare, and oral health.

The questions were compiled from sources including the

Behavioral Risk Factor Surveillance Survey (BRFSS) and a

study conducted by Miller et al. [10] (a copy of the survey

is available from the corresponding author).

Prior to survey distribution, eight Plain individuals were

asked to provide feedback on the clarity of questions based

on a best practice method of pre-testing observation

tracking and the survey was modified to account for their

concerns. Once these revisions were made, a round of

mailing was developed for further pretesting.
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The surveys were distributed by mail, in a paper-booklet

format, containing an introduction letter, a pre-addressed,

pre-paid return envelope, and the survey instrument. The

first mailing was a pre-notification postcard to all of the

sampled households, alerting them that they would be

receiving a survey in the mail. One week later, the survey

instrument was mailed to all sampled households. Remin-

der postcards were sent to households that had not yet

returned a completed survey 3 weeks after the survey

instrument was mailed. The final wave of mailing occurred

1 month after the reminder postcard, and contained a

reminder letter with further explanation of the study as well

as the survey instrument.

The survey sample used the Last Birthday Methodology

(LBM), wherein the household member selected to take the

survey would be the member whose birthday was most

recent. The names and birthdates of all adult members of

the household were asked, followed by the instructions on

the LBM to determine who should take the survey.

Completed surveys that were mailed back to the Center

for Opinion Research were entered into an online database

platform. At the completion of the data entry process, the

data were extracted from the online platform to a SPSS file

format for analysis.

Results

We report here the number and proportion of respondents

for each survey question for Old Order Amish and Old

Order Mennonites (Groffdale and Weaverland combined)

living in Lancaster County. Where possible, we also report

the proportion answering similarly from surveys of Lan-

caster County residents. We compare Amish and Men-

nonite responses using Pearson Chi square.

The 220 Amish and 163 Mennonite adults surveyed

ranged in age from 18 to 91 approximately evenly split

among three age groups in approximately the same pro-

portions as the general population of adults living in Lan-

caster County (Table 1). Plain respondents were more

likely to be married and more likely to have children

compared with the general population of adults living in

Lancaster County (Table 1). Plain respondents reported

large families.

Plain respondents were more likely to drink well water

and to eat fruit, vegetables, and salad, compared with the

general population of adults living in Lancaster County

(Table 1). Plain respondents were highly likely to live on a

farm, to be exposed to agricultural chemicals, and to drink

raw milk.

The physical and mental health status of Plain respon-

dents is summarized in Table 2. Plain respondents reported

better physical and mental health compared with the

general population of adults living in Lancaster County and

Amish men are less likely to be overweight or obese

(Table 2). In addition, Plain respondents are generally less

likely to have been diagnosed with various medical con-

ditions compared with the general population of adults

living in Lancaster County, while Mennonite respondents

are more likely than Amish respondents to have been

diagnosed. Notably, all Plain respondents are less likely to

have been diagnosed with asthma compared with the

general population and more likely to have been diagnosed

with a urinary tract infection.

Health care, preventive care, and dental care among

Plain respondents is summarized in Table 3. Plain

respondents usually have a regular doctor and one-fourth

to one-half of Plain respondents were treated in the past

year. If a Plain respondent did delay care it was because

of expense, which is similar to the general population.

Plain respondents have often or sometimes received

preventive tests or care, and half to three-quarters of

them receive routine dental care, newborn screening, and

have vaccinated their children (Table 3). Mennonite

respondents are more likely than Amish respondents to

have a regular doctor, to have needed care in the past

12 months, to have preventive tests or care, to have had

their children vaccinated, and to have routine dental care

(Table 3).

Discussion

Plain survey respondents in Lancaster County are

remarkably similar in health to members of the general

population of Lancaster County, despite living a very dif-

ferent lifestyle and being genetically isolated from the

general population. Plain respondents are more likely to

live on a farm and drink water from a private well; they

have higher prevalence of certain conditions (notably,

anemia and urinary tract infections) and lower prevalence

of others (notably, depression and asthma).

Mennonite respondents are similar to Amish respon-

dents in environmental exposures, diet, and self-reported

physical and mental health but have more diagnoses of

certain health conditions (notably, hypertension, high

cholesterol, anemia, depression, diabetes, urinary tract

infection, and cancer).

Mennonite respondents are also more likely than Amish

respondents to have a regular doctor, to have needed care

in the past 12 months, to have preventive tests or care, to

have had their children vaccinated, and to have routine

dental care. Thus, differences in prevalence of health

conditions between the two groups may reflect differences

in testing and diagnosis, rather than differences in under-

lying disease rates.

J Community Health (2017) 42:35–42 37
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Asthma prevalence may be lower in Plain communities

[11, 12]. The Lancaster County Amish community also has

lower rates of low birth weight compared with women in

Central Pennsylvania generally [10].

Plain communities may also have different numbers of

diagnoses of various mental illnesses compared with the

general population. Fuchs et al. [13] reports greater

prevalence of depression among the Amish while Miller

Table 1 Demographics, environmental exposures, and diet in Plain populations of Lancaster County and in the general population (percent of

respondents)

Amish (n = 220) Mennonites (n = 163) General Population Lancaster County

Demographics

Age

Under 35 32.3 26.4 28.9a

36–54 32.7 38 33.3

Over 55 33.2 35 37.9

Married* 84.0 74 55.6b

Children

None 17.5 21.3

1–2 10 14.2

3–4 16.6 20.6

5 or more 55.9 43.9

Environmental exposures

Drink well water 95.2 94.2 15.2c

Home built before 1975 49.3 57.9 58.6 (before 1979)d

Live on a farm* 52.3 39.4

Exposed to agricultural chemicalse 47.3 56.4

Diet

Eat fruit*

Never 0.5 0.6 8.0f

1–4x/week 25.9 14.5 34.0

[4x/week 73.6 84.9 57.0

Eat vegetables*

Never 0.0 1.3 4.0f

1–4x/week 23.8 14 39.0 (1–5 servings)

[4x/week 76.2 84.7 57.0 ([5 servings)

Eat salad*

Never 1.5 5.7 16.0f

1–4x/week 58.2 81.6 59.0

[4x/week 40.3 12.7 25.0

Drink raw milk*

Never 11.2 27.7

1–4x/week 6.8 8.4

[4x/week 82 63.9

* P\ .05 X2 comparison of Amish versus Mennonite
a Annual estimates of the resident population for selected age groups by sex for the United States, States, Counties, and Puerto Rico U.S. Census

Bureau, Population Division June 2014
b Marital status of individuals aged 15 and older; U.S. Census Bureau, 2010–2014 5-year American Community Survey
c American Community Survey 2013
d Year structure built, 2010–2014 American Community Survey 5-year estimates
e Including crop herbicides or insecticides, grain-bin fumigants, fertilizers like anhydrous ammonia, or livestock insecticides
f Lancaster CHNA 2015
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et al. [10] reports lower. Bipolar disorders may be more

prevalent among the Amish and some potentially patho-

genic alleles may have been identified [14, 15].

Interestingly, too, the Amish helped build and help main-

tain their own mental health facility [16]. Differences in the

prevalence of mental health conditions between Plain

Table 2 Health in Plain populations of Lancaster County and in the general population (percent of respondents)

Amish (n = 217) Mennonites (n = 162) General population Lancaster County

Self-reported physical health

Health fair or poor 13.3 8.1 18a

Self-reported mental health

[1 bad days in the last 30 10.0 15.4 34a

Accomplished less than hoped because of physical, mental, or emotional health problems

Often or all the time 4.8 8.9 20a

BMI

Men

Underweight (\18.5) 1.9 0.0

Overweight (25–29.9)* 33 54.5 44a

Obese (30 or greater) 13.2 22.7 26a

Women

Underweight (\18.5)* 0.0 3.6

Overweight (25–29.9) 31.5 31.5 29a

Obese (30 or greater) 20.7 25.2 28a

Health conditions

Hypertension* 5.3 25.3

High cholesterol* 16.7 26

Coronary artery disease 4.3 5.8

Stroke 0.5 1.9 4a

Blood clot 4.8 7.7

Epilepsy 1 1.3

COPD 3.4 1.3 5a

Overweight or obese* 49.5 62.8 64a

Anemia* 20.7 31.8

Anxiety or depression* 7.8 17

Arthritis 13.9 16.8 28a

Thyroid problems 15.8 11.6

Diabetes* 2.4 7.1 9a

Urinary tract infection* 13.4 25.6 3a

Cancer* 1.9 9 11a

Asthma 5.7 4.3 15a

Wheeze with exercise 16.9 11.2

Wheeze when not sick* 30.6 9.3

Use inhalers 7 5.6

(Among women) (n = 100) (n = 110)

Vaginal yeast infection 32 33.6

Bacterial vaginosis* 0 4.5

Pregnancy complications 11 9.2

Endometriosis 2 6.4

* P\ .05 X2 comparison of Amish versus Mennonite
a PA Department of Health 2012–2014 BRFSS data, accessed via EpiQMS https://apps.health.pa.gov/EpiQMS/asp/SelectParams_BRFSS_Tbl_

Region.asp
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people and the general population have been of interest to

investigators both because of social influences on mental

health and to isolate the genetic influences on mental

health.

Lancaster County has a strong health care infrastructure

and a healthy economy but an unhealthy physical envi-

ronment and relatively high cancer rates and high (but

relatively low) obesity, smoking, drinking and lack of

Table 3 Health care, preventive care, dental health and dental care in Plain populations of Lancaster County and in the general population

(percent of respondents)

Amish (n = 220) Mennonites (n = 163) General Population Lancaster County

Health care

Have a regular doctor* 73.5 95.1 87.0a

(If yes) regular doctor is

Family doctor* 81.1 93.5

Chiropractor* 9.4 0.9

Midwife 1.9 1.9

Needed care past 12 months* 26.1 43.1

(If yes) delayed care because of (n = 36) (n = 65)

Too expensive 27.9 13.8 13.0a

Not sure where to go for healthcare* 16.7 4.7

Could not make an appointment 7.3 6.2

The office or clinic was not open 7.3 3.2

No transportation 2.6 3.2

The office or clinic was too far away 0.0 0.0

No childcare 0.0 1.6

Don’t like how treated* 10.0 1.6

Preventive care health services or tests in past 12 months

Physical checkup* 19.2 36.6

Blood pressure* 43.1 61.5

Blood cholesterol* 17.3 26.9

Diabetes* 11.4 24.4

Flu shot* 3.0 16.6

Dental exam* 39.3 69.6

(Among women) (n = 94) (n = 107)

Bacterial vaginosis 3.2 5.5

Pelvic exam* 5.3 17.8

Pap smear* 12.2 24.3

Physical breast exam 13.4 22.2

Mammogram* 3.2 16.5

(Among men) (n = 101) (n = 45)

Prostate exam or PSA 3.0 4.4

(Families with children) (n = 199) (n = 157)

Children vaccinated (ever)* 51.9 90.1

Babies received newborn screening* 64.9 81.3

Dental health and care

Routine check in past 3 years* 46.4 80.5

Cavities filled* 87.0 95.6

Median number filled 6 1

Diagnosed with gum disease 11.3 9.5

Permanent teeth removed* 61.2 45.6

* P\ .05 X2 comparison of Amish versus Mennonite
a PA Department of Health 2012–2014 BRFSS data, accessed via EpiQMS https://apps.health.pa.gov/EpiQMS/asp/SelectParams_BRFSS_Tbl_

Region.asp
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exercise [17]. The County health needs assessment was

able to identify differential health of African American and

Hispanic residents partly because these groups self-identify

on census forms and because they are largely segregated in

particular census tracts. These are often concentrations of

poverty, particularly in Lancaster city, and are served by

particular clinics and hospitals. These are not true of the

Amish and Plain Mennonites. While they are also relatively

geographically concentrated, primarily in the eastern-most

districts of the County, they are not identifiable from

census records.

The Strasburg, PA Clinic for Special Children and the

New Holland, PA Parochial Medical Center provide ser-

vices especially for the Plain communities. The former is

for children with genetic disease while the latter is a gen-

eral practice clinic. The Welsh Mountain Medical and

Dental Clinic is a federally-qualified health center that

serves the rural poor and many from the Plain communi-

ties. These are located in the parts of Lancaster County

with the highest density of Plain people, and the Amish and

the Groffdale Mennonites, who depend on horse-and-

buggy for transportation, do not report transportation dif-

ficulties as a barrier to health care. The Clinic for Special

Children is a model of translational medicine in a com-

munity context [18].

This work shows, we think, that surveying Plain com-

munities by mail is feasible and successful, especially with

the endorsement of a respected community organization

like the Clinic for Special Children. Thus, knowledge of

other, more isolated and poorer, Plain communities might

be easily and cheaply obtained.

Furthermore, it shows that, despite their relative geo-

graphic and genetic isolation, and with a few notable ex-

ceptions, the health of adult members of the Plain

communities in Lancaster County is similar to that of other

adults in the County. Differences between the Amish and

Mennonite communities may reflect differences in diag-

nosis rather than differences in underlying disease rates. Of

particular interest are areas where Plain people differ from

their Lancaster County neighbors. Why do Plain families

apparently have fewer low birth weight babies and less

asthma and depression? What are the public health and

medical care implications of the high prevalence of Maple

Syrup Urine Disease and Glutaric Aciduria type I in these

communities? Future work will explore these questions and

survey other, small, more isolated and poorer, Plain groups.

The use of modern medical care, combined with large

families, will continue to cause Plain communities to grow.

The desire of Plain people to farm, combined with the

expense of farm land in Lancaster County, will continue to

cause some of them to migrate elsewhere. Thus, contact

between Plain communities and other parts of the general

population as well as local medical care providers will

continue to increase.
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