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Abstract
Data for mental health disorders and its relation to work and family issues in Egypt are scarce. We conducted this cross-
sectional study among 1021 participants aged 18–59 years from Minia, Upper Egypt to measure the prevalence of mental 
health disorders and their associations with work-family conflict. Mental disorders were assessed by the Mini International 
Neuropsychiatry Interview (MINI-Plus) diagnostic interview and work-family conflict was assessed by the National Study 
of Midlife Development in the US. Work-to-family conflict (WFC) was associated with a 5.2% increase in the probability of 
mental health disorders; the multivariable-adjusted OR (95% CI) in subjects with high versus low WFC was 2.26 (1.18–4.34). 
On the other hand, there was a 2.0% increase in the probability of mental health disorders with high family-to-work conflict 
(FWC); OR (95% CI) was 1.37 (0.78–2.41). One point increment in the total score of work-family conflict was associated 
with a 3.4% increased probability for having a mental health disorder. The highest probabilities for having mental disorders 
were found among participants whose jobs require a lot of travel away from home (3.4%) or take much energy (3.5%) and 
among those whose family activities stop them from getting the amount of sleep needed to do their jobs (3.4%).
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Introduction

The work and family environments shape one’s physical, 
social, and mental health behaviors (Fellows et al. 2016). 
The interaction between work and family circumstances 
towards health is documented in many previous studies 
(Eshak et al. 2018; Fellows et al. 2016; Tuttle and Garr 
2009; Chandola et al. 2004). When the role demands of one 
discipline (work or family) are incompatible with the role 
demands of the other discipline, work-family conflict origi-
nates (Huang et al. 2004). The direction of such interface, 
whether work-to-family (WFC) or family-to-work (FWC) 
depends on which discipline (work or family) infringed on 
the rights of the other discipline.

The associations between work environment and employ-
ees’ mental health are well-established (Wang 2005; Huang 
et al. 2004); meanwhile, there is a growing body of evi-
dence for the impact of family environment on psychological 
health (Eshak et al. 2017; Glavin and Peters 2015; Barmola 
2013; Chandola et al. 2004). Between work and family, there 
are competing interests that could lead to both physical and 
mental disorders by many pathways. These pathways include 
the loss of resources (e.g., reduced time for sleep in one hand 
or reduced time or energy for work and thus less job security 
or rewards on the other hand); adopting bad coping strate-
gies (such as physical or mental unhealthy behaviors); and 
having poor relationship quality (e.g. less social support at 
work or at home) (Eshak et al. 2018; Kobayashi et al. 2017; 
Fellows et al. 2016; Minnotte et al. 2015; Barmola 2013; 
Karimi and Nouri 2009; Chandola et al. 2004).

Although numerous research studies on the impact of 
work-family conflict on health outcomes have been con-
ducted globally (Eshak et al. 2018; Kobayashi et al. 2017; 
Glavin and Peters 2015; Barmola 2013; Tuttle and Garr 
2009; Chandola et al. 2004), we lack such literature for the 
Egyptian population who has been facing the stress of ongo-
ing economic reform since 2013 (Ricz 2019). Such reform 
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has its implications not only on family stability, with more 
marital problems (Schieman and Young 2011) leading to 
increased divorce rate, but also in the work environment 
as indicated by the increased unemployment rate (Central 
Agency for Public Mobilization and Statistics 2017). The 
author started to investigates the impact of prevailing work-
family conflict on Egyptians’ health status, documenting 
the associations between work-family conflict and self-
rated health (Eshak et al. 2018) and sleep disorders (Eshak 
2018). In this research, the investigation has been directed 
toward mental health. The aim of this study is to investigate 
the prevalence of mental health disorders among residents 
of Upper Egypt, and to identify the associations between 
work-family conflicts and these disorders.

Methodology

Study Design and Participants

This is a cross-sectional study conducted between June–July, 
2017 among residents of Minia district in Upper Egypt. The 
final sample, after excluding 179 subjects who refused to 
participate or were under treatment of chronic diseases, 
included 1201 men and women aged 18–59 years (the work-
ing age) recruited by house-to-house visits via a systematic 
random sample technique in both urban and rural areas of 
Minia district in Upper Egypt. The sampling methods and 
protocols of the study were previously described in detail 
(Eshak et al. 2018).

Data Collection Tools

Work‑Family Conflict

WFC and FWC were measured by two four-item sets of the 
National Study of Midlife Development in the United States 
(MIDUS) (Grzywacz and Marks 2000). In each set, a three 
scale assessment was applied (0 = never, 1 = to some extent, 
2 = often) for each of the four items. The sum of the follow-
ing four items (ranged from 0 to 8) assessed the WFC (a) 
“Your work involves a lot of travel away from home”; (b) 
“Your job reduces the amount of time you can spend with 
the family”; (c) “Problems at work make you irritable at 
home”; and (d) “Your job takes so much energy; so, you do 
not feel up to doing things that need attention at home”. The 
sum of the following four items (also ranged from 0 to 8) 
assessed the FWC (e) “Family matters reduce the time you 
can devote to your job”; (f) “Family activities stop you get-
ting the amount of sleep you need to do your job well”; (g) 
“Family obligations reduce the time you need to relax or be 

yourself” and (h); “Family worries about problems distract 
you from your work”.

The cutoff points that differentiated low and high levels of 
WFC and FWC were the median of each score (3 for WFC 
and 2 for FWC). Stratifying by these median values yielded 
a four-category variable with these groups (a) low WFC and 
low FWC; (b) high WFC and low FWC; (c) low WFC and 
high FWC; and, (d) high WFC and high FWC. The internal 
consistency of the scale items was 0.78 by Cronbach’s alpha 
test.

Mental Health Disorders

The Mini International Neuropsychiatry Interview (MINI-
Plus) brief structured interview which was designed for 
the major Axis I psychiatric disorders in ICD-10 and the 
Diagnostic and Statistical Manual of Mental Disorders, 4th 
Edition, Text Revision (Sheehan et al. 1998) were used to 
assess mental health disorders. The validity and reliability 
of the MINI-Plus were tested against other diagnostic tools 
of mental health disorders and showed high validation and 
reliability scores despite being applicable to a shorter period 
of time (Sheehan et al. 1998). Trained staff administered 
selected sections of the Arabic version of the MINI-Plus 
instrument for diagnosis of mental health disorders (Ghanem 
et al. 2009; Ghanem 1999). The selected sections included: 
somatoform disorders, psychotic disorders, multiple dis-
orders, major depressive episode for mood disorders, and 
generalized anxiety for anxiety disorders.

Covariates

Data on medical histories, including histories of hyperten-
sion and diabetes mellitus, and smoking habits were also 
collected, in addition to the sociodemographic characteris-
tics of the participants such as sex, age, residency, marital 
status, education, and occupation.

Statistical Analysis

The risk factors for mental health disorders, levels of per-
ceived WFC and FWC, and other participants’ characteris-
tics are shown as numbers and percentages in subject both 
with and without mental health disorders using the SAS 
software proc means for continuous variables and proc freq 
for categorical variables. The significance of age-adjusted 
differences in these variables among both groups, with and 
without mental disorders, were tested by the chi square test. 
The proc logistic descending statement was used to run 
logistic regression analysis that was conducted to assess the 
relationship of WFC, FWC, and work-family conflict with 
the risk of having mental health disorders. The multivariate 
models were adjusted for sex, age, residence, marital status, 
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sleep duration, monthly income, occupation, employment 
status, and education. The final model was further adjusted 
for smoking habit and histories of hypertension and dia-
betes. Also, the Proc qlim statement was applied to calcu-
late the average marginal effects (β % change in the prob-
ability of having mental health disorders) besides the odds 
ratios (ORs) with its respective (95% CIs) for risk of mental 
health disorders by one point increment in each of WFC/
FWC and total work-family conflict scores. Then, we tested 
the risk separately for each of the eight components that 
measured the work-family conflict in the MIDUS. In strati-
fied analyses, we checked if there will be any effect modifi-
cation by a wide range of covariates (age, gender, residence, 
education, income and marital status) by adding to the model 
a cross product term of the variable for stratification and 
the work-family conflict variable. All statistical tests were 
two-tailed with p value < 0.05 considered statistically sig-
nificant and conducted by SAS 9.4 software (SAS Institute 
Inc., Cary, NC, USA). The syntax and full results of the 
econometric analyses are available upon request from the 
first author.

Results

Among 1021 residents of Upper Egypt, the prevalence of 
mental health disorders was 6.7%. A comparison of the 
sociodemographic characteristics of the current study sam-
ple with those for residents in Minia governorate and the 
whole of Egypt is given in Table 4 in Appendix 1. As shown 
in Table 1, the proportions of having high WFC and FWC 
were higher in subjects with mental health disorders than 
the respective proportions in subjects without mental health 
disorders. Moreover, compared to participants without men-
tal health disorders, those with mental health disorders were 
younger and more likely to be highly educated, unemployed, 
divorced or widowed, current smokers, and having histories 
of hypertension or diabetes.

The average marginal effects of having a mental health 
disorder were 0.052 and 0.020 for high levels of WFC and 
FWC, respectively; however, the OR was statistically signifi-
cant for WFC: [OR = 2.26 (95%CI: 1.18–4.34)] but not for 
FWC: [OR = 1.37 (95% CI: 0.78–2.41)]. A one point incre-
ment of the total score of family-work conflict was associ-
ated with a 3.4% increased probability for having a mental 
health disorder (Table 2).

When the risk of having mental health disorders was 
tested for each component of the family-work conflict 
items of the MIDUS tool, there was an approximate 3.5% 
increased probability of having a mental health disorder for 
each of these categories: participants whose work requires 
frequent travels away from home, those whose work takes 

much energy, and those whose amount of sleep required to 
do their jobs, was reduced due to family activities (Table 3). 
There were no significant interactions between the partici-
pants’ characteristics and work-family conflict toward the 
risk of mental health disorders, except for a significant 
higher risk of currently married subjects with high WFC as 
shown in Table 5 in Appendix 2.

Discussion

In this cross-sectional study of 1021 Upper Egyptian men 
and women of working age, the prevalence of mental 
health disorders was 6.7%. We found that the high level of 
WFC was associated with a 5.2% increased probability of 
mental disorders, while a 2.0% increased probability was 
observed among subjects with high levels of FWC. Moreo-
ver, the risk of mental health disorders increased by 3.4% for 
each one point increment in total score that combined both 
WFC and FWC items, and a similar increased probability 
was observed among participants with frequent business 
travels away from family, participants who put much energy 
in their jobs, and participants whose family issues deprive 
them from having enough sleep to do their jobs. These asso-
ciations were independent of the participants’ medical his-
tories and socioeconomic characteristics.

To our knowledge, this study is the first to measure the 
burden of mental health disorders in Upper Egypt, and the 
first to investigate the association between work-family con-
flict and these disorders.

The burden of mental health disorders is increasing glob-
ally (Steel et al. 2014); an accurate prevalence is not avail-
able for most developing countries, including Egypt. Egypt 
suffers from shortages in mental health services and its 
service providers (Ghanem 2004). Moreover, expenditures 
on mental health are less than 1% of Egypt’s health budget 
(Okasha et al. 2012); Upper Egypt suffers these shortages 
the most (Ghanem 2004).

The cross-sectional (Shimazu et al. 2013; Panatik et al. 
2011; Tuttle and Garr 2009; Hämmig and Bauer 2009; Wang 
et al. 2007; Chandola et al. 2004; Frone 2000) and longi-
tudinal (Hammer et al. 2005; Frone et al. 1997) associa-
tions between work-family conflict and mental health have 
been addressed in Western and Asian populations, with a 
general trend towards a positive association. In their cross-
sectional comparative study of Finland, Japan, and the UK, 
Chandola et al. (2004) reported significant associations 
between both WFC and FWC with poor mental health in 
both men and women of the three countries. Similar results 
were found in Switzerland (Hämmig and Bauer 2009), Japan 
(Shimazu et al. 2013), Malaysia (Panatik et al. 2011) and in 
some (Frone 2000; Wang et al. 2007) but not all (Tuttle and 
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Table 1  Demographic 
characteristics and work-family 
conflict in participants with and 
without mental health disorders

Characteristic Participants with mental 
health disorders

Participants without mental 
health disorders

P  valuea

N = 68 % = 6.7 N = 953 % = 93.3

Work-to-family conflict 0.001
 Low 23 33.8 521 54.7
 High 45 66.2 423 45.3

Family-to-work conflict 0.12
 Low 24 35.3 430 45.1
 High 44 64.7 523 54.9

Work-family conflict 0.004
 Low WFC and low FWC 10 14.7 255 26.8
 High WFC and low FWC 14 20.6 175 18.4
 Low WFC and high FWC 13 19.1 266 27.8
 High WFC and high FWC 31 45.6 257 27.0

Age  < 0.0001
  < 30 39 57.4 179 18.8
 30–39 3 4.4 303 31.8
 40–49 7 10.3 105 11.0

  ≥ 50 19 27.9 366 38.4
Sex 0.22
 Male 22 32.4 360 37.8
 Female 46 67.6 593 62.2

Residence 0.53
 Urban 27 39.7 416 43.7
 Rural 41 60.3 537 56.3

Household income, EGP/month 0.40
  < 1200 5 7.4 99 10.4
 1200 − < 5000 34 50.0 520 54.6

  ≥ 5000 29 42.6 334 35.0
Education 0.04
 Illiterate 21 30.9 353 37.0
 Up to junior high school 12 17.6 178 18.7
 High school 14 20.6 259 27.2
 University or more 21 30.9 163 17.1

Occupation  < 0.0001
 Office work 28 41.2 456 47.8
 Unemployed 16 23.5 47 4.9
 Farmer 8 11.8 170 17.8
 Technical 4 5.9 96 10.1
 Manual 12 17.6 184 19.3

Employment status 0.05
 Full-time governmental work 30 44.1 413 43.3
 Part-time governmental work 11 16.2 60 6.3
 Full-time private work 6 8.8 116 12.2
 Part-time private work 21 30.9 364 38.2

Shift of work 0.58
 Day shift only 42 61.8 614 6434
 Night shift only 1 1.5 31 3.3
 Rotatory 25 7.5 25 32.3

Marital status  < 0.0001
 Married 10 14.7 818 85.8
 Single 7 10.3 115 12.1
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Garr 2009) the US studies. However, one longitudinal study 
reported no association between work-family conflict in 
either direction. WFC or FWC, and depression of husbands 

and wives (Hammer et al. 2005) while another longitudinal 
study (Frone et el. 1997) found that FWC, but not WFC, was 
associated with employed parents’ depression.

WFC work-to-family, FWC family-to-work
a P value for Chi square test

Table 1  (continued) Characteristic Participants with mental 
health disorders

Participants without mental 
health disorders

P  valuea

N = 68 % = 6.7 N = 953 % = 93.3

 Divorced 33 48.5 4 0.4
 Widow 18 26.5 16 1.7

Smoking habit 0.004
 Never smoker 29 42.6 516 54.1
 Ex-smoker 1 1.5 81 8.5
 Current smoker 38 55.9 356 37.4

History of diabetes mellitus  < 0.0001
 Yes 61 89.7 75 7.9
 No 7 10.3 878 92.1

History of hypertension < 0.0001
 Yes 54 79.4 89 9.3
 No 12 20.6 864 90.7

Table 2  Multivariate logistic regression analysis for the associations of work-to-family conflict, family-to-work conflict, and work-family conflict 
with mental health disorders

WFC work-to-family, FWC family-to-work
a Model 1 is a crude model
b Model 2: Adjusted for age, residence, sex, marital status, monthly income, education, occupation, employment status, and work shift
c Model 3: As model 2 and adjusted further for smoking habit, history of diabetes mellitus and history of hypertension
d Categorical analysis based on differentiated low and high levels of WFC and FWC according to the median of each score (3 for WFC and 2 for 
FWC)
e Continuous analysis based on one point increment of WFC score, FWC score and total work to family conflict score

Participants with mental 
health disorders cases, 
n (%)

Model  1a Model  2b Model  3c Average marginal 
effects, β % (SD)OR (95% CI) OR (95% CI) OR (95% CI)

Categorical  analysisd

 Work-to-family conflict 0.052 (0.039)
  Low 23 (4.2) 1.00 (reference) 1.00 (reference) 1.00 (reference)
  High 45 (9.4) 2.36 (1.41 − 3.96) 2.67 (1.47 − 4.84) 2.26 (1.18 − 4.34)

 Family-to-work conflict 0.020 (0.014)
  Low 10 (3.8) 1.00 (reference) 1.00 (reference) 1.00 (reference)
  High 44 (7.8) 1.50 (0.90 − 2.52) 1.35 (0.78 − 2.33) 1.37 (0.78 − 2.41)

 Work-family conflict 0.017 (0.012)
  Low WFC and low FWC 10 (14.7) 1.00 (reference) 1.00 (reference) 1.00 (reference)
  High WFC and low FWC 14 (7.4) 2.04 (0.89 − 4.70) 2.02 (0.81 − 5.01) 1.69 (0.64 − 4.43)
  Low WFC and high FWC 13 (4.7) 1.25 (0.54 − 2.89) 0.99 (0.41 − 2.40) 1.02 (0.42 − 2.53)
  High WFC and high FWC 31 (10.8) 3.08 (1.48 − 6.41) 3.08 (1.38 − 6.89) 2.74 (1.15 − 6.55)

 Continuous  analysise

  Work-family conflict 68 (6.7) 1.16 (1.02 − 1.30) 1.18 (1.02 − 1.38) 1.21 (1.03 − 1.43) 0.012 (0.009)
  Family-to-work conflict 68 (6.7) 1.06 (0.95 − 1.17) 1.06 (0.93 − 1.22) 1.02 (0.87 − 1.20) 0.005 (0.003)
  Work-family conflict 68 (6.7) 1.80 (1.27 − 2.57) 1.81 (1.22 − 2.70) 1.70 (1.11 − 2.60) 0.034 (0.026)
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In contrast to findings from Western studies (Tuttle and 
Garr 2009; Hämmig and Bauer 2009; Frone 2000), but con-
sistent with findings from studies in Japan (Shimazu et al. 
2013; Chandola et al. 2004), we found a stronger impact 
of WFC on mental health disorders than that of FWC. The 
reason for these discrepancies is not clear. However, the 
assessments for work-family conflict were different among 
the studies. A single-item question was used in the Swiss 
study (Hämmig and Bauer 2009); two items were used in the 
US study (Frone 2000); the Survey Work-home Interaction-
NijmeGen (SWING) with eight items for WFC and four for 

FWC was used in the Japanese study (Shimazu et al. 2013); 
that present study, like the comparative study in Finland, 
Japan, and the UK (Chandola et al. 2004) used the MIDUS 
diagnostic criteria with four items to capture each of the 
WFC and FWC. Moreover, both the mental health disor-
ders studied and the diagnostic methods varied among the 
above-mentioned studies: a single-item measure for each of 
depression, optimism, fatigue, and sleep disorders was used 
in the Swiss study (Hämmig and Bauer 2009); the Compos-
ite International Diagnostic Interview (CIDI) was used to 
diagnose mood, anxiety, substance use, and other disorders 

Table 3  Multivariate logistic regression analysis for the associations of individual components of work-family conflict with mental disorders

Adjusted for age, residence, sex, marital status, monthly income, education, occupation, employment status, work shift, smoking habit, history of 
diabetes mellitus and history of hypertension and mutually for each component of the work-family conflict items

Average marginal effects, β % 
(SD)

OR (95% CI)

Work-to-family conflict
 a)Your work involves a lot of travel away from home 0.034 (0.027)
  Never 1.00 (reference)
  To some extent 2.55 (1.24 − 7.44)
  Often 7.05 (1.34 − 37.16)

 b)Your job reduces the amount of time you can spend with the family  − 0.004 (0.003)
  Never 1.00 (reference)
  To some extent 0.52 (0.11 − 2.52)
  Often 1.81 (0.53 − 6.14)

 c)Problems at work make you irritable at home 0.019 (0.015)
  Never 1.00 (reference)
  To some extent 1.54 (1.07 − 3.66)
  Often 3.19 (1.55 − 5.73)

 d)Your job takes so much energy 0.035 (0.028)
  Never 1.00 (reference)
  To some extent 1.27 (0.87 − 3.87)
  Often 2.12 (0.95 − 4.42)

Family-to-work conflict
 a) Family matters reduce the time you can devote to your job 0.023 (0.021)
  Never 1.00 (reference)
  To some extent 1.57 (0.61 − 4.09)
  Often 3.03 (1.27 − 7.18)

 b) Family activities stop you getting the amount of sleep you need to do your job well 0.034 (0.031)
  Never 1.00 (reference)
  To some extent 0.74 (0.19 − 2.96)
  Often 3.72 (1.13 − 8.44)

 c) Family obligations reduce the time you need to relax or be yourself  − 0.003 (0.002)
  Never 1.00 (reference)
  To some extent 0.59 (0.15 − 2.30)
  Often 1.85 (0.44 − 7.84)

 d) Worries about family problems distract you from your work 0.010 (0.009)
  Never 1.00 (reference)
  To some extent 1.48 (0.76 − 3.12)
  Often 1.56 (0.83 − 3.93)
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in the US studies (Wang et al. 2007; Frone 2000); the SF-36 
mental health component score (MCS) was used to meas-
ure mental health in the comparative study (Chandola et al. 
2004); psychological distress, measured with the Kessler 6 
questionnaire, and social undermining, measured with the 
Abbey scale, were uesed in the Japanese study (Shimazu 
et al. 2013).

Frone (2000) postulated that individuals may attribute the 
reasons for WFC externally, blaming the employing organi-
zation and attribute the reasons  for FWC internally, blam-
ing themselves. Although these differences in attributions 
of responsibility for work-family conflict in  the two direc-
tions could translate to a stronger association between 
mental health disorders and FWC rather than WFC among 
the Americans in the National Comorbidity Survey (Wang 
et al. 2007; Frone 2000), this theoretical framework is not 
consistent with the findings from Middle Eastern countries 
as shown in both our study and in an eariler Iranian study 
(Karimi and Nouri 2009). The strong commitment to their 
families’ responsibilities and the strong family ties may drive 
Egyptians whose work infringed on the rights of their family 
to have higher risk of sleep disorders (Eshak 2018) as well 
as mental health disorders.

This is the first study in Africa and the Middle-East 
region to investigate the associations between work-fam-
ily conflict and risk of mental health disorders. However, 
notable limitations of this study include the cross-sectional 
design with its inability to infer causality, the relatively 
small sample size that could have led to insufficient power 
to capture significant associations between FWC and men-
tal health disorders despite the evident increased risk, and 
the lack of data on number of children or pattern of care 
giving in the family affect both work-family conflict and 
mental health (Glavin and Peters 2015). It is also noted 
that the respondents in the current study showed some 
dissimilarity with the general population characteristics 
in Egypt. However, the observed difference in the age dis-
tribution is attributed to our inclusion criteria to recruit 
residents of working age (18–59 years); whereas that for 
the high share of female workers in our sample is attrib-
uted to considering housewives, who worked alone or with 
their husbands in farming, technical or manual work, as 

having a job. Women constitute 53% of the total domestic 
service labor force in Egypt; they tend to work in home 
industries, either as own-account workers or as family 
aids; almost half of them work in family industry that does 
not require working outside the home (Tucker 1976). The 
self-reported data is another limitation; however, data on 
work-family conflict were collected via a complex scor-
ing algorithm,  rather than a single-item question, and the 
mental health disorders were diagnosed via a validated 
tool. Due to a shortage of funds and facilities, we investi-
gated eight mental health disorders in our study. Thus, the 
detected prevalence (6.7%) of the total mental health dis-
orders in our sample was lower than that (16.9%) reported 
in a preliminary national survey, which investigated 20 
mental health disorders among 14,640 adults (aged 18–64) 
from five governorates of Lower Egypt (Alexandria, Giza, 
Qaliubia, Fayoum and Isamilia) (Ghanem et al. 2009).

In summary, work-family conflict was associated with 
higher risk of mental health disorders among residents 
of Upper Egypt. Further large-scale research is needed to 
confirm the associations between work-family conflict and 
physical and mental health among Egyptian civil workers 
and its effects on their work productivity.
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Appendix 1

Appendix 2

Table 5  Multivariate logistic 
regression a of stratified 
analyses by age, gender, 
residence, education, income 
and marital status for the 
associations of work-to-family 
conflict and family-to-work 
conflict with risk of mental 
health disorders

High versus low WFC High versus low FWC

OR (95%CI) Average marginal 
effects, β % (SD)

OR (95%CI) Average marginal 
effects, β % (SD)

Age, years
  < 40 6.17 (2.13 − 17.88) 0.060 (0.108) 1.62 (0.71 − 3.72) 0.008 (0.011)
  ≥ 40 1.54 (0.43 − 5.50) 0.040 (0.074) 0.95 (0.36 − 2.50) 0.005 (0.008)
 P−interaction 0.12 0.17

Gender
 Males 1.74 (0.57 − 5.35) 0.048 (0.087) 1.46 (0.52 − 4.09) 0.006 (0.009)
 Females 2.85 (1.20 − 6.76) 0.052 (0.097) 1.29 (0.63 − 2.64) 0.007 (0.010)
 P−interaction 0.31 0.95

Table 4  Comparing the 
distribution of demographic 
characteristics of the study 
sample with those in the 
targeted governorate and the 
whole Egypt

Ref: https ://www.capma s.gov.eg/Pages /Stati cPage s.aspx?page_id=5034
All national and regional data were for the year 2017 except for the population was for 1/1/2018 and 
weekly income was for 2016

Characteristic The study sample Minia governorate The whole 
of Egypt

Population
 Total, n 1021 5, 607, 277 96, 278, 514
 Males 37.4% 51.5% 51.6%
 Females 62.6% 48.5% 48.4%

Age, years
 15–44 55.8% 46.0% 46.8%
 45–59 44.2% 10.6% 12.3%

  ≥ 60 0.0 6.3% 6.7%
Residence
 Urban 43.3% 18.0% 42.0%
 Rural 56.6% 82.0% 58.0%

Education
 Illiterate 36.6% 37.2% 25.8%
 Read and write 11.1% 9.5% 10.4%
 Up to high school 34.2% 39.9% 51.4%
 University or more 18.1% 13.4% 12.4%

Unemployment rate 6.3% 10.2% 11.8%
Sectors and weekly income (EGP)
 656–971 (mainly agriculture) 10.1% 9.5% 2.3%
 503–752 (mainly industry) 54.3% 46.6% 24.9%
 424–1670 (mainly service) 20.2% 6.7% 3.4%
 705–1009 (mainly housing and 

construction)
15.4% 10.1% 26.6%

Marital status
 Married 81.0% 71.2% 68.4%
 Others 19.0% 28.8% 31.6%

https://www.capmas.gov.eg/Pages/StaticPages.aspx%3fpage_id%3d5034
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a Adjusted for age, residence, sex, marital status, monthly income, education, occupation, employment sta-
tus, work shift, smoking habit, history of diabetes mellitus and history of hypertension, except for the strat-
ifying variable

Table 5  continued High versus low WFC High versus low FWC

OR (95%CI) Average marginal 
effects, β % (SD)

OR (95%CI) Average marginal 
effects, β % (SD)

Residence
 Urban 2.72 (0.86 − 8.65) 0.054 (0.092) 0.85 (0.36 − 2.02) 0.007 (0.009)
 Rural 1.73 (0.74 − 4.06) 0.047 (0.095) 1.54 (0.67 − 3.52) 0.006 (0.011)
 P−interaction 0.81 0.62

Education
  < High school 1.96 (0.72 − 5.31) 0.053 (0.085) 1.15 (0.53 − 2.50) 0.006 (0.008)
  ≥ High school 1.72 (0.69 − 4.32) 0.046 (0.103) 1.48 (0.61 − 3.58) 0.007 (0.012)
 P−interaction 0.47 0.99

Income
  < 1200 NA 0.039 (0.057) 0.49 (0.06 − 4.22) 0.006 (0.005)
 1200 − < 5000 1.35 (0.46 − 3.95) 0.051 (0.096) 1.51 (0.63 − 3.60) 0.006 (0.010)

  ≥ 5000 2.12 (0.68 − 6.60) 0.052 (0.098) 1.32 (0.53 − 3.30) 0.007 (0.011)
 P−interaction 0.20 0.19

Currently married
 No 1.02 (0.17 − 6.06)  − 0.057 (0.047) 0.76 (0.23 − 2.45) − 0.005 (0.004)
 Yes 6.10 (2.23 − 16.67) 0.083 (0.078) 1.14 (0.55 − 2.37) 0.010 (0.008)
 P−interaction 0.03 0.75
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