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ABSTRACT

This paper presents the results of a 2010 survey
exploring the determinants of rural mental health
in two farming groups in Waterloo, Ontario, Ca-
nada: Old Order Mennonites (OOMs) and non-
OOM farmers. Comparing these two groups re-
duces the likely impact of many contextual fea-
tures impacting both groups, such as local eco-
nomic conditions. We explore a comprehensive
list of health determinants to assess their rela-
tive importance and thus enable policy action to
focus on those having the greatest impact. The
mental component summary (MCS) of the short-
form health survey (SF-12) was used to measure
mental health. We compare mental health in the
two populations and use multiple regression to
determine the relative importance of the deter-
minants in explaining mental health. The results
show that OOMs experience better mental health
than non-OOMs, in part due to the strong mental
health of OOM women. Coping, stress and social
interaction shape mental health in both groups,
reflecting the broader determinants literature and
suggesting these are important across many
populations with different life circumstances.
Other determinants are important for one group
but not the other, underscoring the diversity of
rural populations. For example, different social
capital measures shape mental health in the two
groups, and sense-of-place is associated with
mental health in only one group (OOMSs). The re-
sults are discussed in terms of their implications
for future health determinants research and po-
licy action to address rural mental health.

Keywords: Social Determinants of Health; Rural
Mental Health; Short-Form Health Survey (SF-12)

1. INTRODUCTION

This paper is a study of the social determinants of

Copyright © 2013 SciRes.

health (SDOH) in rural populations. It tries to fill a gap
in SDOH studies in a methodologically-rigorous way
while engaging theoretical discussion and policy practice.
Considerable research has been undertaken exploring the
influence of the social and physical environments on
health. These characteristics, or health determinants,
have been prominent in Canadian policy discourse since
the 1970’s. The Public Health Agency of Canada (PHAC)
currently recognizes 12 such determinants: 1) Income
and Social Status, 2) Social Support Networks, 3) Educa-
tion and Literacy, 4) Employment/Working Conditions, 5)
Social Environments, 6) Physical Environments, 7) Per-
sonal Health Practices and Coping Skills, 8) Healthy
Child Development, 9) Biology and Genetic Endowment,
10) Health Services, 11) Gender, and 12) Culture [1].
Little attention has been paid to rural as opposed to gen-
eral populations.

There are strong parallels with Canada’s list of heath
determinants across developed nations. The WHO’s Com-
mission on Social Determinants of Health (CSDH) rec-
ognizes a similar list, contextualized within a frame-
work indicating interactions within and across determi-
nants (Figure 1). As such, intermediary determinants
directly influence health, but are in turn shaped by
broader structural factors representing socio-economic
and political contexts [2].

It remains unclear whether there are unique determi-
nants underpinning rural health or whether a generic,
more broadly-applicable set of determinants are distrib-
uted differently in rural settings [3]. This uncertainty
reflects the lack of rural health research, but may also
result from the standard approach of comparing rural and
urban populations where the many social/physical envi-
ronmental differences make it difficult to pinpoint the
most influential health determinants. Significant socio-
demographic diversity and health status variation exists
even within rural settings, suggesting that it is important
to restrict the geographical unit so that internal diversity
is unmasked and results can be translated into action [3].
An action lens has been present in health determinants
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Figure 1. World Health Organization Commission on the Social Determinants of Health-Conceptual Framework for Social Deter-

minants of Health (permission to reproduce received from WHO)

discussions, with research aimed at practical, economi-
cally-efficient solutions remaining a priority. As such,
information on the relative importance of the determi-
nants can be beneficial. However, most determinants re-
search focuses on a subset of determinants, thus their
relative importance is largely unknown [4].

This study addresses these research problems by com-
paring physical health status and its determinants in two
farming populations that live in the same location. This
approach reduces the number of factors responsible for
health differences by eliminating many shared contextual
determinants common to both groups. By focusing on
two rural populations, this study may also offer unique
insights into the health determinants of rural communi-
ties. A comprehensive list of determinants is included in
the analysis, so that their relative importance can be as-
sessed and policy actions can be designed that focus on
those having the greatest health impact.

An additional feature of this study is its focus on a
unique rural population—the Old Order Mennonites
(OOMs) of Waterloo, Ontario (Canada). OOMs are far-
mers and key features of their lifestyle include no smok-
ing, low/no alcohol consumption, high religiosity (Chris-
tian), strong family and community support, high levels
of social interaction, and minimal reliance on technology
[5]. Moreover, the OOMs lifestyle has remained rela-
tively stable and culturally isolated for generations.

Copyright © 2013 SciRes.

Studying isolated populations like OOMs is advanta-
geous because distinct lifestyle practices may expose
health benefits or risks (determinants) less easily identi-
fied in larger populations [6,7]. We hypothesize better
mental health in OOMs compared to non-OOM farmers
because of the health benefits of aspects of their lifestyle
such as high levels of religiosity, social capital, social
support and sense of community.

2. BACKGROUND

Poor mental health has been associated with a number
of individual-level characteristics, including low socio-
economic status [8-10], low levels of job control [11],
being female [12-14], being overweight [15], inferior
coping skills and weaker social support [16], and higher
stress levels [17]. There is no consistent evidence that
contextual (area/population-level) characteristics signifi-
cantly influence mental health once individual-level fac-
tors are accounted for. For example, area-level socio-
economic deprivation independent of individual factors
has been linked to anxiety, depression and psychiatric
hospital admissions [18-20]. But, other studies find that
individual-level attributes such as age, gender and in-
come represent the chief mental health determinants [21-
25].

Recent evidence links mental health to individuals’
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perceptions about where they live, including sense of
community belonging/cohesion and neighbourhood likes/
dislikes [4,22,23,26]. Sense of community belonging is a
central measure used in sense-of-place research, with
other core elements including rootedness, place identity,
and the physical environment [27]. Researchers have
further linked rootedness and place identity with the co-
herent integration of life experiences, enabling a smooth
life-course transition and reinforcing individual/group
continuity [28,29]. Most sense-of-place research focuses
on physical health, with inconsistent evidence linking the
two [27]. However, differences in methods, context and
construct definitions have hampered study comparisons,
as has the overall lack of theoretical development in place-
based research [27,29]. Recent research suggests that
sense-of-place may be more important in rural popula-
tions or in shaping mental health [23,30].

Social capital studies have also explored the health ef-
fects of the social environment. Social capital is broadly
defined as social networks and norms of reciprocity, and
its most common indicators are social participation, trust
and reciprocity [31,32]. Distinguishing between different
types of social capital, such as bonding ties with family/
friends versus bridging ties with more distant contacts
[31], is important because the embedded social relations
may have different meanings and health outcomes [33,
34]. Social capital studies generally focus on single so-
cial capital indicators and on physical or mental health
[35]. Regarding mental health, there is evidence that in-
dividual-level social capital is associated with better
mental health (after adjusting for socio-demographic fac-
tors), but area-level social capital effects appear weak
[34,36,37]. Most studies showing a strong mental health
association have explored bonding social capital, with
trust being particularly influential [32,33,35,37,38].

Many studies have examined the religion-health link-
age, which is particularly relevant to our study popula-
tion. Regarding the SDOH, religiosity is closely aligned
with the cultural determinant, although it overlaps with
many others (e.g., social support, coping). Most studies
focus on Jewish and Christian faiths [39], with mixed
results regarding the mental health influence [40,41].
Literature reviews cite various limitations including dif-
ficulties in measuring religiosity, small “convenience”
samples, treating correlation as causation and inappro-
priate control groups [42]. Spirituality, as opposed to
religiosity, is also increasingly recognized as important
in health research [43]. Evidence suggests that spiritual-
ity is more difficult to measure because it is compara-
tively abstract, internal and less associated with non-
sacred elements such as social support [44]. This means
research examining spirituality should employ measures
other than church attendance and explore whether highly
spiritual people (who may infrequently attend church)
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experience health benefits. A recent study examining the
spirituality-health link found a positive association be-
tween psychological distress and feeling that spiritual
values play an important role in life [45].

The OOMs are a closed community with little to no
in-migration, increasing the likelihood of population bot-
tlenecks combined with genetic drift, inbreeding, and
thus genetic diseases [46]. Genetic studies of the OOM
Waterloo lineage have identified a number of physical
health disorders. These are relatively rare due to surprise-
ingly high genetic diversity [46]. Furthermore, [47]
found a broad-based discouragement of close marriages
and no evidence of higher rates of mental illness in Wa-
terloo OOMs compared to the general population. The
work by reference [47], while dated and lacking statistic-
cal validity, is nonetheless consistent with broader ge-
netic research on OOM mental health. Studies examining
the health-lifestyle linkage have found that Waterloo
OOM and OOA (Old Order Amish) children demonstrate
higher physical fitness levels compared to non-OOM/
OOA urban and rural children [48-50]. Most other (non-
genetic) health information comes from U.S. studies of
the OOA and indicate differences largely in favour of
Old Orders for: death rate and life span [51], women’s
mental and reproductive health [52], risk of cardiovascu-
lar disease [53], certain cancers [54-56] and Type 2 dia-
betes [57].

Rural health studies within developed countries offer
additional insights on rural mental health. Most compare
urban and rural populations, and reviews generally con-
clude that there is little evidence linking mental health
differences with “rurality”, instead seeing it as a proxy
for geographically dispersed determinants including job
hazards, personal behaviour and socio-economic factors
[3,58]. Reference [24] found no difference in urban-rural
mental health using the SF-12 instrument employed in
our study. References [30,59] found lower rates of de-
pression among rural residents, with the former attribute-
ing this to restricted service access and the latter to a
stronger sense of community. Reference [23], in a recent
study focused solely on rural populations, found sense of
community to be important in shaping mental health.
Other studies find more favourable health in rural popu-
lations, but most address physical health [60].

Caution is required in extending rural research results
to our two populations. OOMs and non-OOMs live in the
same region but occupy very different social environ-
ments. OOM scholars [47,61] suggest that a Gemein-
schaft culture characterizes OOM social relations, with
Gemeinschaft referring to a rural society rooted in the
family farm and featuring shared values and norms,
deeply-embedded ties, face-to-face relations, and mutual
support [62]. Gesellschaft refers to the opposite society,
one marked by self-interest, independence and the ab-
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sence of shared values or norms. There is evidence of a
more Gesellschaft culture in the non-OOMs, including
the “factory farm” trends seen in adjacent farming com-
munities [62-65] and survey differences such as the
lower levels of social interaction, sense-of-place and
perceived social support in non-OOMs (see Results be-
low). Many Gemeinschaft characteristics are linked to
mental health benefits, which we explore in the analysis
below.

3. METHODS
3.1. Research Setting, Design

Both groups involved in the study reside in the
Wellesley, Woolwich and Wilmot Townships of Water-
loo, Ontario (Figure 2). Waterloo Region ranks second
in Ontario in agricultural production [66], and the major-
ity of the members in both groups are farmers. The two
groups are compared with respect to mental health status,
and the SDOH for each group are compared in an effort

to explain health differences. Since both groups are mainly
farmers living in the same location, determinants such as
occupation and physical environment are unlikely to ex-
plain health difference.

A cross-sectional survey captured data for our study
on mental health status and the SDOH. Early in the study
design the challenges of accessing the closed OOM
community had to be addressed. Consequently, the pa-
per’s first author spent 14 years regularly visiting the
area, conducting participant observation, and meeting
with OOMs or people knowledgeable about them. This
started to build trust within the community and accep-
tance of the project’s utility.

OOM study participants were recruited through the
churches. The senior OOM Bishop prepared a support
letter to accompany the survey package, and arranged for
the deacons to hand deliver the survey packages to all
adults after the spring 2010 church services. Anonymity
was assured by providing OOMs with a self-addressed,
postage-paid envelope for mailing back the completed
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Figure 2. Study Location-Waterloo Region, Ontario, Canada.
Copyright © 2013 SciRes. OPEN ACCESS



542 K. Fisher et al. / Health 5 (2013) 538-556

survey. 1200 OOM surveys (60% response) were re-
ceived, and 1171 were sufficiently completed for use in
the analyses. The OOM sample was reduced to 850 in
the following analyses, by eliminating those under the
minimum age (28) of the non-OOMs. This was done in
an effort to age-standardize the two groups.

Municipal tax rolls were used to identify non-OOM
farmers. Directories of Mennonite and Amish groups
were used to eliminate members of these groups from tax
roll farmers, to avoid control group contamination. The
survey package was mailed to all remaining tax roll
farmers, with approximately 800 non-Mennonite (or
non-Amish) households receiving the mailed survey. 344
completed surveys were received (43% response) from
non-OOMs.

The survey distributed to both groups consisted of
identical questions. It was piloted with a small number of
OOM church leaders and community members, with
feedback being incorporated into the final version. Study
approval was received from the authors’ Ethics Review
Board in February, 2010.

3.2. Mental Health Measure

We selected the mental component summary (MCS)
score of the SF-12 health survey to measure mental
health status because of its brevity, well-established
psychometric properties [67] and demonstrated validity
[68]. Generic measures like MCS are preferred to dis-
ease-specific measures, especially in exploring mental
health in general populations [24]. The SF-12 consists of
12 questions measuring five mental health functional
domains: general health perceptions (GH), energy and
vitality (VT), social functioning (SF), role limitations
due to emotional problems (RE) and mental health (MH)
[67]. An algorithm scores the functional domains, stan-
dardizing them to a mean of 50 and standard deviation of
10. Higher MCS scores indicate better mental health
status.

The SF-12 has been shown to be reliable in measuring
health in the U.S., Australian, Israeli, Greek and Iranian
populations, and many clinical groups [69,70]. Reliabil-
ity and validity tests have been designed for the SF-36
[70] and adapted to the SF-12 [e.g., 72,73]. We con-
ducted the SF-12 tests on both groups, with principal
components analysis confirming the two-factor concept-
tual structure, and known group tests confirming ex-
pected relationships between demographic and health-
related variables [74].

3.3. Determinants of Health Measures

There are practical restrictions on how we can portray
each determinant. Multiple measures were included in
the survey for many SDOH because of their multidimen-
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sional nature and to provide alternative measures if sig-
nificant non-responses were encountered. All SDOH
were defined at the individual level. A variety of sources
were consulted to guide the selection of measures, choice
of wording, and response options (Table 1).

Some SDOH measures are scores created by adding
up responses from one or more survey questions, with
responses re-coded (if required) so higher scores repre-
sent higher levels of the underlying construct. For exam-
ple, the three sense-of-place measures were re-coded so
higher response codes represent higher sense-of-place
levels (e.g., rootedness re-coded so 1 = not at all rooted. ..
5 = very rooted). For trust, the trust level selected for
each of the 5 types of people were re-coded so higher
scores represent higher trust (e.g., 4 = trust completely... 1
= do not trust at all) and a trust score was created by
summing the re-coded responses for the 5 types of peo-
ple. The perceived social support score was created by
summing the tasks for which the respondent indicated
that support existed most or all of the time. The partici-
pation score represents the sum of all organizations for
which the respondent indicated “active” membership.
The social network index (SNI) is the sum of the re-
spondent’s number of close friends and relatives, with a
number added for frequency of contact (1 if contact with
friends/relatives was “rarely”, 2 for “once a week”, 3 for
“daily”, 4 for “many times a day”). Reciprocity was split
into help received and help given, with the score for each
representing the sum of the tasks for which help was
given or received. The 6-Item Daily Spirituality Ex-
perience Scale (DSES6) was created using the devel-
oper’s methodology [81], but no re-coding was em-
ployed to ensure comparability with the broader litera-
ture where higher DSES6 scores represent lower spiritu-
ality levels.

3.4. Statistical Analyses

SAS Version 9.2 was used for all statistical analyses.
SF-12 MCS scores were calculated using the developer’s
original (orthogonal) scoring algorithm [83], employing
norms derived from U.S. population survey data [67,70].
References [84,85] confirm the validity of US-based
norms in scoring Canadian applications of the SF-36
(hence SF-12). We compared the two groups with re-
spect to the MCS and SDOH measures. Multivariate
analyses (OLS) were conducted for both groups, with
MCS as the dependent variable and the SDOH measures
as independents. We restricted all regressions to working
with the same set of SDOH measures to ensure compa-
rability between the two groups (rather than maximizing
explanatory power using a stepwise procedure to select
the variables forming the optimal model). In this way, we
could determine the degree to which SDOH measures
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Table 1. SDOH measures and sources.
SDOH Measures Sources
Income and Social Status Income Adequacy [52]
Gross Household Income [4]
Medical Insurance [47]
Social Networks and Environment Marital Status [11]
Number Adults in Home [4]
Number Years in Waterloo [4]
Sense-of-Place (SoP)-Rootedness [27]
SoP-Community [27]
SoP-Nat. Environment [27]
Social Capital (SC) -Participation [31]
SC-Reciprocity [31]
SC-Trust [31]
Perceived Social Support [52,75]
Social Network Index (SNI) [76-Adapted]
Education and Literacy Education Attained [11]
Employment and Work Conditions Job Control Level [11]
Physical Environment Apply Pesticides/Chemicals [52]
Drinking Water Source [52]
Pers. Health and Coping Skills Coping [4]
Stress [52]
Hours of Sleep [77
Self Image (Weight) [52]
Smoking [77]
Alcohol [77
Diet [77-Adapted]
Healthy Childhood, Biomarkers Number Childhood Diseases [78]
Height (inches) [79,80]
Weight (pounds) [79,80]
BMI [79.,80]
Biology and Genetic Endowment Age [4]
Health Service Use Traditional Services [4]
Family Doctor Access [77]
Alternative Services [77]
Gender Type [11]
Culture Spirituality-DSES6 [81]
Religiosity-Church Attendance [40]
Discrimination [82]
Copyright © 2013 SciRes. OPEN ACCESS
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were significant in shaping mental health, given the
presence of the same co-measures. All respondents in
both groups answered at least 10 of the 12 SF-12 ques-
tions, and the proportion of missing data for the remain-
ing survey questions was typically low (below 2%). Me-
dian values were substituted for missing values.

4. RESULTS
4.1. Distribution of Health Determinants

Compared to non-OOMs, the full OOM sample (n =
1171) is younger (mean age 43.4 versus 57.7) and has
more females (58% versus 51%) and singles (33% versus
5%). Sample differences reflect differences in the re-
cruitment efforts for the two groups. For example,
church recruitment for the OOMs captured many singles
living on their parent’s farm whereas municipal tax rolls
for non-OOMs captured people owning their own farm.
Sample differences also reflect natural population char-

acteristics, since the OOM population is younger with
more females compared to the Ontario population [86].
Table 2 provides the distribution of the SDOH meas-
ures used in the regression analyses, and shows that the
two groups differ significantly on most SDOH. Some
SDOH were excluded from the regressions, such as
Education and Literacy because educational attainment
did not vary in OOMs, Physical Environment because of
high colinearity with other measures or absence of a sig-
nificant health relationship, and Health Service Use since
virtually all respondents (both groups) reported having
family doctor access. Also excluded from the regressions
were traditional health behaviours such as smoking and
alcohol consumption, because no OOMs reported either.
Employment type was excluded because the majority of
members of both groups were farmers. Regarding em-
ployment status, more non-OOMs were unemployed than
OOMs (28.5% of non-OOMs versus 10.8% of OOMs).
Since the majority of the unemployed (over 90%) in both

Table 2. Distribution of Determinant Measures (p-values for y* or t test).

Determinant Measure Classification (# of Categories)? (age 2%?'\:5: 850) n?:'zoizls p-value
Income Adequacy No Trouble Meeting Basic Needs (2) 80.82% 82.31% =0.560
Marital Status Married (Single) (3) 77.73 (18.03)% 87.82(4.91)% <0.001
Sense-of-Place (SoP)-Rootedness Very Rooted in Community (3) 62.62% 35.54% <0.001
SoP-Community Strongly Agree-Community Important (3) 55.91% 22.14% <0.001
SoP-Natural Environment Strongly Agree-Nat. Env. Important (3) 56.72% 64.52% =0.010
Social Capital (SC)-Participation High Level Participation, Score 17+, (3) 8.24% 25.61% <0.001
SC-Reciprocity- Help Received High Level Help Rec’d., Score 6-8, (3) 17.92% 2.34% <0.001
SC-Reciprocity- Help Given High Level Help Given, Score 6-8, (3) 16.72% 8.44% <0.001
SC-Trust High Level Trust, Score 17+, (3) 70.91% 31.73% <0.001

Perceived Social Support High Level Perceived. SS, Score 6-8, (3) 83.44% 71.22% <0.001
Social Network Index (SNI) High Level Social Integration, Score 22-32, (3) 73.83% 33.73% <0.001
Degree of Job Control Medium-High Level Job Control, Score 5+, (2) 94.72%% 92.11% =0.090
Employment Status Unemployed (2) 10.82% 28.49% <0.001
Coping Excellent or Very Good Coping Skills (4) 26.84% 67.74% <0.001

Stress Low Level Stress, Score <10, (2) 96.74% 89.22% <0.001

Diet Low Level Dietary Concern, <3, (3) 73.13% 32.62% <0.001

# Childhood Diseases Low # of Child. Diseases, 0 or 1, (7) 65.51% 55.23% =0.020
Adult Body Mass Index (BMI) Mean (SD)-Overall 27.54 (4.5) 26.63 (4.45) <0.001
Mean (SD)-Females 27.96 (4.8) 26.16 (4.9) <0.001

Mean (SD)-Males 26.95 (3.8) 27.11 (3.9) =0.660

Age Mean (SD) Age 50.50(15.8) 57.73(12.9) <0.001

Gender (Type) Females (Males) (2) 583 (41.7)%  50.91(49.1)%  =0.020
Spirituality (6-ltem Daily Spirituality High Level Spirituality, Score <17, (4) 86.03% 4331% <0.001

Experience Scale-DSES6)

*Categories reduced as needed to meet minimum cell count for ¥ test or avoid exaggerating group differences.

Copyright © 2013 SciRes.
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groups indicated that retirement was the reason for un-
employment, employment status was highly correlated
with age and thus excluded from the regressions.

The groups did not differ on income adequacy or de-
gree of job control, with most participants reporting no
trouble meeting basic needs and high job control levels.
Most members of both groups were married, with the
OOMs having more singles. The OOMs assign more
importance to the socially-oriented sense-of-place meas-
ures-rootedness and community-and less to the physical
environment. For social capital, the OOMs report lower
levels of participation and higher levels of trust and re-
ciprocity. OOMs rarely join formal organizations, yet
regularly participate within their community, suggesting
that social interaction may better capture participation
levels. More social interaction in OOMs is evident in the
higher social network index (SNI) and perceived social
support scores. OOMs report more difficulty coping but
less stress, which seems counterintuitive although the
stress question may not have captured the full response
range or asked about stressors most common in OOMs.
OOMs report fewer dietary concerns and childhood dis-
eases. OOMs are shorter (p < 0.001 overall, each gender),
with women’s weight being similar to non-OOM women
and men’s being less than non-OOM men. Compared to
non-OOMs, BMI is higher in OOM women (p < 0.001)
and similar in OOM men. OOMs also report significantly
higher spirituality levels.

4.2. Health Outcomes

Mean MCS scores are higher (p < 0.001) in OOMs
than non-OOMs, indicating better mental health (Table
3). This appears to be largely due to differences in wo-
men, with mental health in OOM women being higher
and showing less variation compared to non-OOM wo-
men. There is no gender difference within OOMs, yet
within non-OOMs women have lower MCS scores (p =
0.03). These MCS score differences are statistically sig-
nificant and of potential clinical significance since they
exceed one-the minimum set for interpretation [83,87].

Table 3. SF-12 MCS Statistics®.

Potential clinical significance means the difference justi-
fies further investigation as it may result from substan-
tive differences in underlying socio-economic conditions.
MCS scores in both groups are also negatively skewed,
consistent with other SF-12 general population studies
[72]. The functional domains used to calculate MCS
scores show that group differences are mainly due to
OOMs being more social and peaceful and having fewer
blue/sad episodes.

Examining MCS scores by age and gender provides
further insight into group differences and patterns. Since
only 2.6% of non-OOMs (versus 18.6% of OOMs) are
<34 (lowest age group), we cannot reach conclusions
about mental health in this group. However, for the other
five age groups, four show MCS differences exceeding
one, all in favour of OOM women (marked “s” in Figure
3(a)). For men, only two of the five groups over age 34
have MCS differences exceeding one, both in favour of
OOM men (marked “s” in Figure 3(b)). With the excep-
tion of non-OOM men, we also see that MCS scores in-
crease with age as in most SF-12 studies [72], and peak
in the 65-74 age group as seen in some [83,88].

4.3. Key Determinants Shaping Mental
Health

Adjusted R-square values were 0.27 and 0.24 for the
OOM and non-OOM regression models respectively,
indicating that substantial variation in mental health in
both groups remains unexplained (Table 4). In addition
to the intercept, three SDOH measures were significant
in the regression models of both groups-social interaction,
coping and stress-with directionality consistent with the
broader literature, pointing to apparently no significant
differences between the groups in these areas.

Some SDOH were associated with only one group.
Reciprocity (help received) was significant in non-
OOMs but not OOMs, with declining mental health
linked to an increase in help received. Six SDOH were
associated with mental health in OOMs but not non-
OOMs. Mental health in OOMs declined with increased

Item OOMs Non-OOMs p value (between group)
Mean (SD)-Overall 54.47 (6.53) 52.95 (7.69) p <0.001
Mean (SD)-Females 54.61 (6.34) 52.19 (8.31) p <0.001
Mean (SD)-Males 54.28 (6.79) 53.74 (6.94) p=0.40
p-value (within group) p=0.463 p=0.031
Min.-Max. 21.53-69.11 27.02 - 65.65
Skewness -1.42 -1.41

“all t-tests are two-tailed.

Copyright © 2013 SciRes.
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Table 4. Regression Model Coefficients, Dependent Variable MCS.

SDOH Measure®

OOMs >=28, n = 850) Non-OOMs n = 344)

Intercept
Income Adequacy
Marital Status
Sense-of-Place (SoP)-Rootedness
SoP-Natural Environment
Social Capital (SC)-Participation
SC-Reciprocity -Help Received
SC-Reciprocity-Help Given
SC-Trust
Perceived Social Support
Social Interaction (SNI)
Degree of Job Control
Coping
Stress
Diet
Number of Childhood Diseases
Adult BMI
Age
Gender
Spirituality (DSES6)

ADJUSTED R SQUARE

31.30™ 31.24”
0.51 1.48
0.03 -0.01
0.76" —0.13
-0.23 -0.28
-0.05 0.18
-0.11 -1.00™"
0.09 0.16

1.01™ 0.55
0.06 0.10

0.12"™" 0.117
021" 0.01
1.99" 3.18™

—-1.42™ -0.94"
0.01 0.07

-1.07™" —0.50
0.01 -0.07
0.04" 0.04
-0.29 1.14

-0.09" -0.07
0.27 0.24

SoP-Community dropped due to high colinearity with SoP-Rootedness, Employment Status dropped due to high colinearity with Age; ""p <= 0.001, *"0.001 <

p<=0.01, "0.01 <p <= 0.05, ¥0.05< p <= 0.10.

childhood illness, and improved with increasing levels of
rootedness, trust, job control, age and spirituality.

Age in the OOM model reflects earlier findings where
MCS scores increased with age in men and women
(Figures 3(a) and (b)). The absence of age in the non-
OOM model likely reflects offsetting gender differences
where women’s MCS scores increased with age but men’s
did not (Figures 3(a) and (b)). The absence of gender in
the OOM model is consistent with the absence of a gen-
der difference in MCS scores (Table 3). However, gen-
der is not significant in the non-OOMs regression even
though a gender difference in MCS scores was seen (Ta-
ble 3), perhaps because gender effects are captured in
other significant SDOH (e.g., stress, reciprocity, coping).

We note that our regression models do not include
physical functioning as a predictor, despite the evidence
linking poor physical and mental health [35]. We exclude
physical health because it, like mental health, is a de-
pendent not a determinant in the SDOH literature. More-
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over, the SF-12 scoring mechanism produces a measure
of physical health (PCS) that is uncorrelated with the
MCS score, thus the very low correlations seen in our
study (Pearson coefficients of 0.03 and 0.02 for OOMs
and non-OOMs). This means PCS would be an insig-
nificant determinant in the MCS model, although our
survey data provide alternate measures of physical func-
tioning, e.g., number of chronic conditions. When this
variable is included in the MCS model, it is significant
(both groups, p = 0.01) without materially changing the
significance of the other predictors. The explanatory
power of the OOM model does not significantly improve,
although the non-OOMs model does (adj. R-square in-
creases to 0.27).

5. DISCUSSION

The purpose of this study was to determine whether
mental health was better in OOMs than other rural popu-
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Figure 3. (a) FEMALE Mental Component Summary (MCS) Scores for Old Order Mennonites (OOMs) and non-OOMs.
(b) MALE Mental Component Summary (MCS) Scores for Old Order Mennonites (OOMs) and non-OOMs.

lations, and identify the key SDOH shaping their mental
health. OOM mental health was found to be better than
non-OOMs. Since both groups live in the same locale,
individual and social/cultural characteristics are more
likely to cause health differences.

Better mental health in OOMs may relate to gender.
OOM women have higher MCS scores than non-OOM
women across most age groups. OOM women also have
mental health comparable to OOM men, unlike within
the non-OOMs and many other populations where wo-
men’s mental health is lower. Our results are consistent
with those of a study on the culturally-similar OOA,
where OOA women reported better mental health and

Copyright © 2013 SciRes.

less unfair gender treatment, stress and partner violence
compared to women in the general population [52]. The
strong mental health in OOM/OOA women is perhaps
surprising given links between poor mental health and
women’s subordinate position in patriarchal families [89].
However, patriarchy and traditional gendered roles char-
acterize many farming populations [63,90], thus these are
unlikely to explain differences between OOMs and non-
OOMs. A closer comparison suggests the following for-
ces may shape the mental health of both genders in our
two groups:

1) Gemeinschaft culture: The OOM family farm is
viewed as the product of valued, material contributions
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from both genders-men for their role in farming, and
women for childcare, household duties and food produc-
tion and preservation [47]. Social separation, consistent
mutual support, and parochial school/church doctrine
reinforce gender roles and traditional values. A secure
parental base, a byproduct of the family farm, is also
linked to better women’s mental health [14]. Many of
these features exist to a lesser degree (if at all) in the
non-OOMs. Our survey results indicate higher divorce/
separation rates among non-OOMs (none in OOMs), less
perceived social support, and more diverse organiza-
tional memberships increasing exposure to alternative
roles, views on gender inequality, and devaluation of
farming by urban dwellers [63].

2) Technological Change: There are no “factory
farms” among the OOMs, who have also been slow to
adopt technology. Their more labour-intensive farming
practices empower both women and men, providing
them with satisfying, valued opportunities to engage in
collaborative farm work. Non-OOM farmers in nearby
communities cite trends towards “factory farms” require-
ing increased capitalization [64,65]. Technological change
has created steep learning curves and high debt loads,
increasing stress and often forcing women to take off-
farm jobs to sustain the farm [63,64]. Such “paid” em-
ployment is uncommon in OOMs [47,91], causes over-
load in non-OOM women as it exists in addition to
household duties, and is often invisible because it allows
the continuation of the farm which is seen as the primary
occupation [90].

3) Life-course Involvement: OOMs provide elderly
family members with a dwelling (“doddy house”) at-
tached to or located near the farmhouse [91]. This facili-
tates caring for the elderly, but also allows continued
involvement on the family farm. Reference [47, p. 181]
notes: “The family farm is for young and old, male and
female, grandparents and grandchildren. All contribute
and all benefit.” This may explain the differences in
OOM MCS scores across the life-cycle, with the happiest
of all being OOM women in the 55 - 64 age cohort, fol-
lowed by OOM males in the 65 - 74 age group (Figures
3(a) and (b)). Does this reflect satisfaction in early grand-
mothering and later grandfathering experienced by OOMs,
or the ongoing involvement of both genders on the fam-
ily farm? On-farm accommodation of the elderly is un-
common even among Other Mennonite groups, with the
provision of living centres for seniors being the usual
practice in most communities [47].

These differences point to the importance of the social
context in which traditional farming gender roles play
out. The tight script linking the farm, church and school
sends a consistent message to OOMs that is protected by
separation. High levels of control are common in Ge-
meinschaft societies, although the positive health effects
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seen in this study are not always observed [92].

Social interaction, coping and stress shaped mental
health in both groups. The priority that OOMs assign to
social interaction is evident from their response to the
related SF-12 question. However, the appearance of this
determinant in both groups highlights its significance
beyond OOMs, which is supported by a broader litera-
ture linking low levels of social interaction with higher
mortality rates and a range of physical and mental disor-
ders [93]. The significant negative impact of social isola-
tion on health in seven of eight former Soviet countries is
a striking, recent reminder of the importance of this de-
terminant [94]. Coping and stress were highly significant
for both groups even though they differ on these, indi-
cating their central role in shaping mental health across
many populations. This interpretation is supported by
[45], who found stress and coping to be among the
strongest correlates with psychological distress. Refer-
ence [95] also found coping and stress to be important to
many health outcomes, and coping to be an important
mediator between health and income. We explored this
mediation effect in OOMs, where the sample size was
sufficient (>500) for mediation testing. Using the meth-
odology recommended by [96], we confirmed that all
mediation conditions were met, that is: significant rela-
tionships existed between the predictor and outcome,
predictor and mediator, and mediator and outcome; and
the relationship between the predictor and outcome was
significantly reduced once the mediator entered the
model. Reference [96] also provide methods to test the
significance of the mediator effect, and applying these
we find that coping is a significant mediator (p = 0.05)
that mediates 39% of the total effect of income on mental
health. The interaction term (income adequacy x coping)
was also significant (p = 0.05) in the OOM regression
model.

Reciprocity (help received) significantly and nega-
tively shaped mental health in the non-OOMs. Since we
do not see this relation in OOMs, it is unlikely to reflect
the material reality that people with poorer mental health
require more help. More likely, the association reflects
the psychosocial effects of receiving help, including
stress arising from feelings of indebtedness, being a bur-
den or losing independence [97]. The absence of recip-
rocity in the OOM model is unexpected given their high
levels of both forms of reciprocity (Table 2). However,
two other studies found a strong association between
individual-level trust and mental health but no associa-
tion for reciprocity [33,38]. This may reflect theoretical
differences between the two constructs, with reciprocity
being seen as restricted to personal relations and trust as
generalizable to strangers [34]. Unfortunately, many
studies combine trust and reciprocity into one measure
[35], making it difficult to separate the effects of each

OPEN ACCESS



K. Fisher et al. / Health 5 (2013) 538-556 549

construct. Another reason why reciprocity may not shape
OOM mental health is that it is common place such that
the (high reciprocity) norm may lack psychological im-
pact. The OOM mutual support system is deeplyembed-
ded within their culture and is backed by a long history
of meeting the community’s needs [47,91]. Tonnies also
stressed that social relationships in Gemeinschaft com-
munities are governed by custom, tradition and habit [98].
Reference [34, pp. 189-190] confirms that reciprocity is
a particular ethic of “closure networks”, acquiring a fa-
miliarity beyond any conscious, deliberate act. Therefore,
reciprocity within OOMs may represent a customary
norm that is unlikely to trigger feelings of dependence or
obligation (as it appears to do in non-OOMs).
Sense-of-place (as rootedness), social capital (as trust),
job control, age, spirituality and number of childhood
disorders shaped mental health in OOMs only. Most of
the predictors of a strong sense-of-place are characteris-
tic of OOMs and non-OOMs alike (e.g., lengthy resi-
dence, home ownership, low density housing). Lack of
ethnic diversity in the closed OOM community may ac-
count for their stronger sense-of-place [29]. Generational
experiences, dating back to the early 1800°s for Waterloo
OOMs, may result in their stronger sense-of-place by
reinforcing individual and group continuity [28,29]. T6n-
nies considered place (land) as one of the three pillars
(bonds) of Gemeinschaft [98,99], thus sense-of-place
may be an organic element of OOM culture. Sense-of-
place may also arise from the sense of security deeply
characteristic of communal societies [92]. However, a
strong sense-of-place does not necessarily produce better
health [27,100]. Recent studies suggest that it may be
important to focus on rural populations and/or mental
health [23,30], although rurality alone has been linked to
a strong sense-of-place in many but not all studies [29,
101]. While little is known about the mechanisms linking
sense-of-place with health, the psychosocial pathway
seems to be a plausible mechanism. Chronic exposure to
stressors can lead to elevated blood cortisol levels which
have been linked to major chronic conditions such as de-
pression, cardiovascular disease, and diabetes [11]. Strong
sense-of-place in OOMs could reflect their low stress
levels, which could translate into positive physiological
changes affecting health. Also, since sense-of-place in
OOMs is more socially than physically oriented, it may
reflect high levels of social interaction/support or other
elements of social capital, which in turn may be linked to
positive health outcomes. Reduced stress and increased
social interaction were viewed as the most probable path-
ways linking trust with health in a recent study [102].
The positive association between trust and mental
health observed in OOMs has been found in other popu-
lations, with trust often rivalling other social capital and
traditional health determinants [32,33,94,103,104]. Of
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the two main types of social capital (bonding and bridg-
ing), OOM trust would arise from bonding relations
given their closed nature and emphasis on family values
[29,103]. However, their mutual aid program, care for
the elderly/disabled, legendary “barn raisings” etc. have
an international reach that provide OOMs with bridg-
ing-like benefits normally acquired by members of main-
stream populations through participation in volunteer
organizations (e.g., information, advice, work opportuni-
ties). Other evidence suggests that OOM trust may be
more generalized and include bridging relations. For
example, the research team received an extremely posi-
tive response from the OOMs, including endorsement of
the research agenda and unsolicited offers of help that
facilitated community engagement and enabled analyses
not otherwise possible. Also, OOMs reported higher lev-
els of trust in our survey for both 1) family/friends, and 2)
strangers and first time acquaintances (who would be
mainly non-OOMs). These results are consistent with
studies finding that informal network trust is a prototype
for generalized trust [105]. High levels of generalized
trust among OOMs may seem surprising, given their
cultural separation and resistance to change because of a
fear it will disrupt group unity [47]. However, the local
context is also recognized as uniquely supportive, with
the OOMs held in high regard by Waterloo’s secular
community and its many Mennonite groups [47,61]. This
supportive environment is thought to contribute to the
high degree of tolerance of outsiders demonstrated by
Waterloo OOMs, a feature rarely seen in Gemeinschaft
cultures [61]. High trust levels among OOMs may also
originate from religious doctrine. Reference [91, p. 145]
notes that OOMs “believe in loving others as ourselves,
even our enemies. It is our conviction that by living in
this manner, we are only doing what is expected of
Christians”. Such unconditional love would be difficult
to sustain without generalized trust. Regarding the
mechanisms underlying the protective effect of high trust
on mental health, it has been postulated that social influ-
ence and social support impact health through behav-
ioural and psychological pathways such as stress reduc-
tion and promotion of a strong sense-of-place [33,103,
106]. Reference [32] theorizes that the psychological
pathway is particularly relevant to trust. The low stress
levels, high trust and sense-of-place levels, and health
linkages of these in OOMs do not contradict the theory
of a psychological pathway linking trust with health.

The positive association between job control and men-
tal health in OOMs is supported by a number of studies
finding poorer mental health in those with lower levels of
control [107]. Although both OOMs and non-OOMs
report equally high levels of job control, there are rea-
sons, grounded in materialist and psychosocial theory,
regarding its importance in shaping OOM health. OOMs
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choose to not participate in government programs in-
cluding social assistance, public health insurance, unem-
ployment insurance, pension and old age security pro-
grams. In addition, self-reliance remains a basic virtue
taught to all OOMs from childhood, despite the existence
of a strong mutual aid system [47]. Reluctance among
OOMs to utilize broader safety nets may elevate the im-
portance of job control to ensure adequate material re-
sources and economic stability in meeting ongoing fam-
ily needs. Also, farming is the sacred vocation valued
above all others by OOMs, thus job control may be seen
as the way to preserve their culture identity and family
ideals [47]. Therefore, the psychosocial pathway repre-
sents another potential mechanism through which job
control impacts mental health. With more control comes
the ability to vary the pace and focus of the work or to
support others, all of which have been linked to better
mental health in the workplace [107]. Moreover, control
allows OOMs to focus on farming, which they view as
“physically exhausting, yet mentally and spiritually ex-
hilarating” [47, p. 219]. Links between land, work and
pleasure are instrumental in Gemeinschaft cultures ac-
cording to Tonnies: the first bond (pillar) is with the land,
with those working it receiving a sense of enjoyment that
“intensifies the reciprocal relationship between work and
pleasure” [99].

Improved mental health with age is a common finding
in studies employing the SF-12 and GHQ12 (12-item
General Household Questionnarie), and the relation often
peaks before the oldest age cohorts as seen in our study
and others [35,72]. Broader evidence of mental health
improving with age also exists in other studies [108].
The psychosocial pathway is the likely mechanism link-
ing age with mental health. In OOMs, comfort and re-
duced stress likely accompany aging, due to their strong
family and community support system and the resulting
high levels of social interaction maintained throughout
life. Moreover, OOMs rarely fully retire, with women
continuing to assist in the home with childcare and
household duties and men working in shops building
cabinets and other furniture, repairing machinery and
manufacturing stabling [91]. Reference [91, p. 234], a
scholar and OOM, refers to the positive work-health re-
lation: “the psychological effect of gainful employment
among seniors is positive. Life continues to be meaning-
ful. Greater longevity seems to result.”

Linkages of spirituality with better mental health find
support in the broader literature [40]. Given the central
role of religion in OOM life, it is perhaps not surprising
that this determinant shapes their mental health. There is
some evidence that religion has more significant effects
for those more closely tied to it (e.g., clergy, elders and
ministers), however, the effects can be positive or nega-
tive depending on the individual [109]. As for why spiri-
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tuality improves mental health, the following specific
mechanisms, grounded in psychosocial (and psychology-
cal and psychobehavioural) theories, have been sug-
gested, though none are validated by a large body of em-
pirical work at this point: 1) behavioural/motivational,
such as attitudes towards smoking, drinking and exercise;
2) interpersonal, such as tangible and emotional support;
3) cognitive, in terms of establishing a mental framework
for interpreting life experiences; 4) affective, such as
soothing emotions that buffer stress and anxiety; and 5)
psychophysiological, such as employing hope and opti-
mism to tackle burdens and restore functionality [110].
These mechanisms are all plausible within OOMs, since
religion is the tie binding all cultural elements together.
Religion is also a key concept in Tonnies depiction of
Gemeinschaft cultures, often reinforcing a variety of
community-enhancing behaviours such as the separation
and rituals seen in OOMs [92,98].

Finally, our observation of a negative association be-
tween childhood illness and mental health in OOMs is
consistent with the broader life-course literature [111].
Childhood illness may continue into adulthood or lead to
the early onset of disease, which can negatively impact
the ability to work, marry, have children, take care of a
family and contribute to society. Given the aforemen-
tioned absence of a safety net and emphasis on self-re-
liance among OOMs, it is perhaps not surprising that this
determinant significantly shapes their mental health.
Many pathways may be involved in linking this deter-
minant with health, including increased illness through-
out the life-course, reduced material resources due to
employment restrictions, and the psychosocial effects of
stress arising from limited participation in social and
economic activities

In discussing the relative importance of the determi-
nants for mental health, we acknowledge several study
limitations. First, responses rely on self-report and inter-
pretation, and are cross-sectional only, although these
same limitations are consistently found in most large
population studies. Second, results may be limited by the
ways in which various determinants were measured.
Since we were trying to measure all of the determinants,
we were restricted in the number of measures that could
be feasibly included in the survey. Third, the non-OOM
sample size (344) is below the 500 recommended by the
SF-12 developers (for consistency with SF-36 results),
with the small sample size also potentially contributing
to the lack of significance amongst variables in the non-
OOM regression. However, tests conducted for the non-
OOMs indicate that the instrument shows acceptable
reliability and distinguishes between socio-demographic
classes of respondents in the expected manner, and ex-
ceeds the small convenience samples often used in SF-12
validity studies [73]. Finally, OLS multiple regressions
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assume normality, yet a few variables show evidence of
non-normality. However, since these variables are nega-
tively skewed, commonly employed data transformations
will be ineffective in normalizing them [112].

6. CONCLUSIONS

Despite the above limitations, this research with its
focus on the rural, deeply-rooted, community-oriented
OOMs highlights a number of important avenues for fu-
ture research and policy action on the social determi-
nants.

Regarding future research, the sense-of-place relation
with health warrants the further study. Is sense-of-place
more critical to mental health? How does it relate to
other determinants, particularly social indicators such as
trust, social interaction and social support? Future re-
search requires clear specification and testing of the
pathway linking specific measures of sense-of-place and
other social measures to one another and to distinct
health outcomes. Our study also points to the need for a
detailed, gender-focused analysis of farming cultures.
There is variation in contemporary farming, yet little
research on the related sociological conditions [113].
Family farms are unlikely to display the same set of so-
cial conditions seen among OOMs. Patriarchy, techno-
logical change, tradition, local norms and values, social
separation, and broader societal support for farming are
among the factors that determine gender roles and ac-
ceptance of them. However, how these factors vary
across farm communities and how they impact mental
health remains poorly understood. Our results also show
the importance of breaking down determinant constructs
and distinguishing between them theoretically and em-
pirically. For example, distinguishing between different
types of social capital is important, given that our study
and others show: 1) a weaker than expected correlation
between social capital measures, and 2) the highly influ-
ential role of specific measures such as trust. Our distinc-
tion between reciprocity received and given further high-
lights the importance of breaking down constructs, as
doing so may expose directional differences in functional
elements.

Studying OOMs highlights the importance of trust,
which appears to be generalized and result from deeply
embedded cultural values, consistent mutual support,
strong support from surrounding populations, and seclu-
sion limiting exposure to growing levels of broad-based
societal mistrust [114]. However, this does not mean we
have to be an OOM to be trusting, even though they are
more likely to reciprocate. Top-down and bottom-up
programs can be developed to cultivate trust in general
populations. Reference [32] found that social capital
(trust, participation) and health can change in as little as
six years. This short timeline is highlighted in the em-
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pirical regularity cited by [115, pp. 104-105]: “Persons
are slow to trust a friend but quick to trust a ‘confidence
man’, someone they have never seen before.” This is
because there is less to lose confiding in a stranger; it
does not threaten the close bond that develops (over long
periods of time) with personal relations. It is reassuring
that trust in strangers takes less time, since these rela-
tions encompass a broader range of people and thus rep-
resent an efficient target for population health intervene-
tion. Ultimately, these aspects of trust (a learned capacity,
a short timeline for developing generalized trust) should
increase the appeal of social capital interventions for
term-oriented policy makers.

Our results also support action on determinants such
as coping, stress and social interaction, which were
found to be significant for both our groups. Support can
be found in the broader literature as well, suggesting that
these determinants transcend the boundaries of OOMs,
farmers, rural residents and Canadians. They likely war-
rant multiple interventions-enhancing services to help
individuals cope, manage stress and increase interaction;
adding community programs that alleviate the broader
economic/social conditions that challenge peoples’ abil-
ity to cope, manage stress or interact; and ensuring that
these programs include children and are sustainable over
the life-course. Since the determinants involve public
health and other sectors, interagency cooperation is im-
portant for developing effective community programs
(e.g., childcare programs coordinated with local employ-
ers and educational institutions).

Studying OOMs has highlighted the important role
that many social determinants play in shaping mental
health, including trust, spirituality, job control and sense-
of-place. These determinants, while measured at the in-
dividual level, are contextual phenomena that reflect
underlying social conditions within the OOM community.
They owe their strength to a communal (Gemeinschaft)
culture and “sense of community matched by none” [47, p.
186]. OOMs continue to flourish in Waterloo, remaining
united and strong despite the trend towards independence
(Gesellschaft) that few societies have escaped.
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