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Abstract

Background. Work life of individuals with diabetes differs from that of those without diabetes. Work may interfere with
diabetes self-management tasks, resulting in intentional hyperglycemia at work (IHW) and poor glycemic control. Diabetes
affects work productivity due to work-related diabetes distress (WRDD) and impaired work ability (WA).

Objectives. To estimate the prevalence and identify the predictors of always high, poor/very poor glycemic control, high
WRDD and poor/moderate WA among workers with diabetes.

Methodology. A cross-sectional study was done at the Specialized Medical Hospital Mansoura University, which included
323 working patients with diabetes. They were subjected to personal interviews to collect socio-demographic data,
occupational, diabetes and other pertinent medical histories. Questionnaires for measuring IHW, WRDD and WA were
completed. Clinical and A1c data were obtained from their records.

Results. The prevalence of always high IHW, poor/very poor glycemic control, high WRDD and poor/moderate work
ability was: 23.8%, 60.1%, 34.7% and 74.6%, respectively. The predictors of always high IHW were: 1) Below university
education; 2) Treatment with insulin only or combined with oral drugs; and 3) High WRDD. The predictors of poor/very
poor glycemic control were urban residence, always and almost high IHW. The predictors of high WRDD were mentally-
requiring jobs or both mentally- and physically-requiring jobs, duration of diabetes greater than 14 years and treatment
with insulin. The predictors of poor/moderate WA were ‘high’ WRDD, ‘almost high’ and ‘high a few times’ IHW ratings.

Conclusions. Most of the studied population suffered mainly from poor/very poor glycemic control and poor/moderate work
ability, while a lower proportion had high WRDD. This highlighted the need for workplace modifications and interventions
to help workers with diabetes control their diabetes, improve their work ability and reduce WRDD to increase productivity.
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INTRODUCTION

Many members of the workforce suffer from Diabetes
mellitus (DM) and its complications worldwide. Although
the American Diabetes Association (ADA) recommends that
any qualified person has the right to join any job whether
they have diabetes or not, employers still prioritize health
status among the qualifications. Solving this problem is
achieved through personally assessing each employee
and their ability to do the job requirements safely and
effectively, regardless of diabetes status.! Work life of
working individuals with diabetes differs from work life
of the general population without diabetes as the daily
burden of disease management negatively affects work
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opportunities and choices.? Work is also affected by factors
influencing illness perceptions and self-care practices of
workers and employees with diabetes.?

There is a reciprocal relationship between work and
diabetes through work-related diabetes distress (WRDD),
which is one of the psychosocial concerns reflecting how
often working adults with diabetes are worried about
the ability to do their jobs because of diabetes.* Similarly,
diabetes may affect work ability.> Also, work may interfere
with diabetes self-management tasks such as controlling
the blood glucose at recommended levels to prevent or
delay complications.®

Corresponding author: Samah Saleh Elhadidy, MD

Assistant Professor, Occupational Health and Industrial Medicine,
Public Health and Community Medicine Department,

Faculty of Medicine, Mansoura University, Mansoura 35516, Egypt
E-mail: samah.elhadidy@yahoo.com

ORCiD: https://orcid.org/0000-0001-5461-9800

Vol. 39 No. 2 November 2024

| This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/). |




Workers with Diabetes

As efforts towards the investigation of the relationship
between diabetes mellitus and work are few in Egypt, this
study will highlight some of the effects of working with
diabetes and how it affects workers” health and working
ability.

OBJECTIVES

To estimate the prevalence and identify predictors of always
high intentional hyperglycemia at work (IHW), poor/very
poor glycemic control, high work-related diabetes distress
and poor/moderate work ability.

Population and methods

This cross-sectional study was done in the Specialized
Medical Hospital, Mansoura University, from April 2022 to
February 2023.

Inclusion criteria

The study included adult outpatients with diabetes who
were working during the study period and who agreed to
participate in the study.

Exclusion criteria

Patients who worked for <1 year only and were only recently
diagnosed with diabetes(for <1 year only) were excluded
from the study. A pilot study was done on 65 patients
(not included in the full-scale study) to test questionnaire
applicability, tool reliability and estimate sample size.

Sample size

To estimate the prevalence of IHW in the target population,
a minimum sample size of 318 patients was required.
This calculation was based on the sample size formula for
estimating a population proportion and was determined
using the following information: 1) an anticipated prevalence
rate of 21.5%, derived from a previous pilot study; 2)
a confidence level of 97%; and 3) a precision level of 5%.
The sample size was computed using the Open Epi website.”

Data collection

Sampling method

All outpatients with diabetes who accepted to participate,

fulfilled the inclusion criteria of having diabetes for more

than one year and were also working were asked to

complete a specially designed questionnaire covering;:

A. The socio-demographic data (age, sex, marital status,
educational level and residence), occupational history
(job title, job duration, working hours/day, job
requirement, shift work) and diabetes history (type,
duration, treatment)
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B. Tools:

Intentional hyperglycemia at work (IHW)

Intentional hyperglycemia at work refers to the intention
of the worker/employee with diabetes to maintain a high
blood glucose level at work. Intentional hyperglycemia
was assessed using a single item. Respondents were asked
to rate how often they intended to maintain high blood
glucose levels at work, using a 5-point Likert scale from
“never” to “always.” This measure has been validated in a
previous survey among the adult working population with
diabetes* and through qualitative research.?

Glycemic control
The last reported glycosylated hemoglobin (Alc) level was

abstracted from the medical record and classified into good
glycemic control = Alc<7%, fair control=Alc 7-8% and
poor control = Alc>8.0%. An Alc cut-off value of 29% was
used to represent very poor control.®

Work-related diabetes distress (WRDD)

The respondents were asked to rate how often they worried
about their ability to do their job due to their diabetes and
how often they became exhausted by the need to reconcile
their work with their diabetes. On a scale of 1-3 (never,
sometimes, often), a sum score was calculated. The median
was taken as an arbitrary cut-off point. Higher scores
indicated higher WRDD.*

For IHW and WRDD, the adverbs of how often an action
was done are operationally defined as: always (doing an
action 100% of the time, all the time with no fail); always
high (75-99% most of the time it happens); almost high (50-
74% indicating a habit that is usual or common); high a few
times (does action 25-49% of the time; rarely high (1-25% of
the time); and never (the opposite of always; doing action
0% of the time or not at all).

Work Ability (WA)

Work ability refers to the ability to function well at work or
achieve expected work goals, measured by the Work Ability
Index (WAI), a self-report assessment tool comprised of
seven items.”!

Item 2 denotes work ability in relation to the demands of
the job. For physically demanding work, the work ability
score is multiplied by 1.5, and the work ability score for
mentally demanding work is multiplied by 0.5. For mentally
demanding work, the work ability score for the physical
demands of the job is multiplied by 0.5, and the work ability
score for the mental demands of the job is multiplied by 1.5.
For work that is both physically and mentally demanding,
the work ability score remains unchanged. For item 3
(number of current diseases diagnosed by a physician),
scoring is as follows: 5 or more diseases = 1 point, 4 diseases
=2 points, 3 diseases =3 points, 2 diseases =4 points, 1 disease
=5 points, no disease =7 points (only diseases diagnosed by
a physician are counted). For item 7 (mental resources), it is
divided into three questions that are added together, and
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the sum is modified as follows: Sum of 0-3 = 1 point, 4-6 =
2 points, 7-9 = 3 points and 10-12 = 4 points. The WAI score
is the sum of the seven scores (range 7-49). WAI scores are
interpreted such that work ability is poor (7-27), moderate
(28-36), good (37-43) or excellent (44—49).112

The English versions of the three tools (IHW, WRDD and
WAI) were forward translated into the Arabic language by
two translators producing the initial version. This initial
version was backtranslated into English by another two
bilingual translators who were unaware of the original
version. A few discrepancies were agreed upon by
consensus to get the final Arabic version.

The content validity of the WRDD and WAI Arabic was
tested by a jury of 10 experts (professors in Public Health
and Endocrinology). The content validity index (CVI) per
item for WRDD ranged from 0.7 to 1.0 for both relevance
and clarity, while CVI per expert ranged from 0.6 to 1.0 for
both relevance and clarity. The content validity index (CVI)
per item for WAI ranged from 0.8 to 1.0 for both relevance
and clarity, while CVI per expert ranged from 0.63 to 1.0 for
both relevance and clarity.

To test the reliability of the WRDD and WAI Arabic, the
final versions were tested in the pilot study, and Cronbach’s
a reliability coefficients were 0.766 and 0.751, respectively.
Data collection included interviews with patients and the
collection of clinical data from their records.

Data analysis

Frequencies and percentages were computed to describe
the responses to categorical variables measured in the
study. To answer the study objectives, the point and 95%
confidence interval (CI) estimates of the prevalence of IHW
were computed. Furthermore, logistic regression analyses
were performed to identify the predictors of the IHW,
poor glycemic control, WRDD and poor WA among the
patients. The chi-square test and simple logistic regression
were performed for the bivariate analysis to ascertain
which variables should be included in the multiple
logistic regression model. After this, variable selection
was performed using the forward selection method. The
probability of entering the model was set at 0.05. Likewise,
the significance level for all the hypothesis tests performed
was 0.05. The crude odds ratio (COR) and adjusted odds
ratio (AOR) were reported along with their corresponding
95% ClIs. No imputation was performed in this study. All
the analyses were conducted using SPSS software (version
17.0 for Windows; SPSS Inc., Chicago, IL, USA).

Ethical considerations

Informed verbal consent was obtained from each participant
sharing in the study after assuring confidentiality. The data
collection and examination were done by the investigator
in privacy. The study proposal was approved by the
Institutional Research Board (IRB): R.22.04.1673.
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Table 1. Socio-demographic, occupational and diabetes
characteristics among the study population
Characteristics

Total No. (%)

Overall 323 (100.0)
Age (years)

20-55 214 (66.3)

256 109 (33.7)

Mean + SD 49.9+97
Sex

Male 216 (66.9)

Female 107 (33.1)
Marital status

Married 277 (85.8)

SUnmarried 46 (14.2)
Residence

Urban 161 (49.9)

Rural 162 (50.1)
Education

Below university 225 (69.7)

University and above 98 (30.3)
Job requirement

Physical 29 (8.9)

Mental 31(9.6)

Both 263 (81.5)
Working years

<10 54 (16.7)

>10 269 (83.3)

Mean + SD 248+123
Working hours

<8 227 (70.3)

>8 96 (29.7)

Mean + SD 8.3+24
Night shift

Yes 69 (21.4)

No 254 (78.6)
Diabetes Mellitus

Type 1 116 (35.9)

Type 2 207 (64.1)
Diabetes duration (years)

<14 165 (50.1)

>14 158 (49.9)

Mean + SD 14.1+85
Family history

Positive 191 (59.1)

Negative 132 (40.9)
Treatment

Insulin 174 (53.9)

Both 55 (17.0)

SUnmarried: single or widow or divorced

RESULTS

Table 1 shows that most of the participants were males,
ages 20 to 55 years, married and educated below university
(66.9%,66.3%, 85.8% and 69.7%, respectively). Most of the
participants worked <8 hours per day for more than 10
years, without night shifts in jobs requiring both physical
and mental capacities (70.3%,83.3%,78.6% and 81.5%,
respectively). The majority of the patients had type 2
diabetes, and about half of the participants had diabetes
for <14 years, had a positive family history of diabetes and
received insulin alone for treatment at 50.1%,59.1% and
53.9%, respectively.

Table 2 shows that the majority of patients had poor
glycemic control defined as an HbAlc greater than 8%
(60.1%), almost and always with IHW (52%), had low
WRDD (65%), and poor/moderate work ability (74.6%).
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Table 2. Distribution of IHW, glycemic control, WRDD and
work ability among the study population

323 (100) (95% CI)
Outcome N (%) of proportion

IHW

always high 77 (23.8) (19.2-28.5)

almost high 92 (28.5) (23.6-33.4)

high few times 92 (28.5) (23.6-33.4)

rarely high 38 (11.8) (11.8-15.3)

never high 24 (7.4) (4.6-10.3)
Glycemic Control

good (Alc <7%) 48 (14.9) (11.0-18.7)

fair (A1c 7-8%) 81 (25.1) (20.4-29.8)

poor, very poor (A1c >8.0%) 194 (60.1) (54.5-65.4)
WRDD

Low (1-4) 211 (65.3) (60.1-70.5)

High (5-6) 112 (34.7) (29.5-39.9)
WA

poor/moderate (7-36) 241 (74.6) (69.5-79.3)

good/excellent (37-49) 82 (25.4) (20.6-30.1)

IHW: intentional hyperglycemia at work; WRDD: work-related diabetes
distress; WA: work ability
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Table 3 shows that the overall prevalence of always high
IHW was 23.8% (95% CI [19.2,28.5]). The significant
independent predictors of always high IHW among
participants were: 1) being educated below university
(AOR: 2.1,95% CI [1.1, 3.9]), 2) treated with insulin alone or
combined with oral drugs (AOR: 3.1,95% CI [1.4, 6.8] and
AOR: 4.2,95% CI [1.7-10.8], respectively) and high WRDD
(AOR: 2.5,95% CI [1.5, 4.5]).

Table 4 shows that the overall prevalence of poor glycemic
control was 60.1% (95% CI [54.5-65.4]). The significant
independent predictors of poor/very poor glycemic
control among participants were the following: living in
an urban area (AOR: 1.8,95% CI [1.1, 2.9]), always high
IHW (AOR:5.6,95% CI [2.0, 15.2]) and almost high IHW
(AOR:3.8,95% CI [1.4, 10.0]).

Table 5 shows that the overall prevalence of high WRDD
was 34.7% (95% CI [29.5,39.9]). The significant independent

Table 3. Factors associated with and independent predictors of the always high IHW

IHW Always high

Test of significance

Characteristics Total No. No. (%) P value COR (95% CI) Regression analysis
Overall 323 77 (23.8) (19.2-28.5) P AOR (95% CI)
Age (years) P=0.9

20-55 (r) 214 51 (23.8) Referent
256 109 26 (23.9) 1.1 (0.6-1.7)
Sex P=03
Male (r) 216 48 (22.2) Referent
Female 107 29 (27.1) 1.3 (0.8-2.2)
Marital status P=0.7 1
Married (r) 277 65 (23.5) 1.2 (0.6-2.4)
SUnmarried 46 12 (26.1)
Residence P=03
Urban (r) 161 34 (21.1) Referent
Rural 162 43 (26.5) 1.4 (0.8-2.3)
Education P=0.02 0.02
Below University 225 62 (24.3) 2.1(1.13-3.9) 2.1 (1.1-3.9)
University and above (r) 98 15 (15.3) Referent Referent
Job requirement
Physical (r) 29 5(17.2) P=0.6 Referent
Mental 31 7 (22.6) P=0.4 1.4 (0.4-5.0)
Both 263 65 (24.7) 1.6 (0.6-4.3)
Working years P=0.5
<10 (r) 54 11 (20.4) Referent
>10 269 66 (24.5) 1.3 (0.6-2.6)
Working hours P=0.6
<8 227 56 (24.7) 1.2 (0.7-2.1)
>8 (r) 96 21(21.9) Referent
Night shift P=0.9
Yes 69 17 (24.6) 1.1 (0.6-1.9)
No (r) 254 60 (23.6) Referent
Diabetes Mellitus P=02
Type 1 (r) 116 23 (19.8) Referent
Type 2 207 54 (26.1) 1.4 (0.8-2.4)
Diabetes duration (years) P=0.06
<14 (r) 165 32 (13.9) Referent
>14 158 45 (28.5) 1.7 (1.0-2.8)
Family history P=0.7
Positive 191 47 (24.6) 1.1 (0.7-1.9)
Negative (r) 132 30 (22.7) Referent
Treatment
Oral (r) 94 9(9.6) P <0.001 Referent 0.004 Referent
Insulin 174 52 (29.9) P=0.002 4.0 (1.9-8.6) 0.002 3.1(1.4-6.8)
Both 55 16 (29.1) 3.9 (1.6-9.5) 4.2 (1.7-10.8)
WRDD P <0.001
High 112 42 (37.5) 3.0 (1.8-5.1) 0.001 2.5(1.5-4.5)
Low (r) 211 35 (16.6) Referent Referent
Median (min-max) 4 (2-6)

SUnmarried: single or widow or divorced, (r) constant

IHW: intentional hyperglycemia at work; WRDD: work-related diabetes distress
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predictors of high WRDD among participants were mental
job requirement alone (AOR: 4.0, 95% CI [1.1, 15.2]), or
combined mental and physical requirement (AOR: 3.2,
95% CI [1.1-9.8]), duration of diabetes >14 years (AOR: 1.8,
95% CI [1.05, 2.9]) and treatment with insulin (AOR: 2.0,
95% CI [1.02, 3.7])

Table 6 shows that the overall prevalence of poor/moderate
work ability was 74.6% (95% CI [69.5, 79.3]). The significant
independent predictors of poor/moderate WA among
participants were high WRDD (AOR:13.2,95% CI [4.6-37.8]),
IHW always high (AOR(95%CI): 5.8(2.1-15.8)], almost
high [AOR (95%CI): 4.5(1.8-11.7)] and high few times
{AOR(95%CI): 3.2(1.3-7.9)].

Workers with Diabetes

DISCUSSION

The present study revealed that the prevalence of patients
who intended to keep their blood glucose level at work
(IHW) always high was 23.8%, which can be explained by
the fear of hypoglycemia at the workplace or “strategic
non-compliance.””* However, lower rates (1.6% and 4.6%)
were reported among workers with diabetes in Denmark™
and Finland,* respectively. The discrepancy between the
prevalence in the current study and the previous ones
could be due to the difference in health knowledge, lifestyle
and income between a developing country in Africa and
developed Europe.

Table 4. Factors associated with and independent predictors of the poor/very poor glycemic control

Total Poor/very poor

Test of significance

Characteristics No. glycemic control, No. (%) P value COR (95% Cl) Regression analysis
Overall 323 194 (60.1) (54.5-65.4) P AOR (95% ClI)
Age (years) P=0.2

20-55 214 123 (57.5) 1.3(0.9-2.2)
=56 (r) 109 71 (65.1) Referent
Sex P=0.2
Male 216 135 (62.5) 1.4 (0.8-2.2)
Female (r) 107 59 (55.1) Referent
Marital status P=0.7
Married (r) 277 165 (59.6) Referent
SUnmarried 46 29 (63.0) 1.2 (0.6-2.2)
Residence P <0.001 0.02
Urban 161 107 (66.5) 1.7 (1.1-2.7) 1.8 (1.1-2.9)
Rural (r) 162 87 (53.7) Referent Referent
Education P=0.3
Below University 225 139 (61.8) 1.2 (0.8-2.0)
University and above (r) 98 55 (56.1) Referent
Job requirement
Physical 29 18 (62.1) P=04 1.5(0.5-4.3)
Mental (r) 31 16 (51.6) P=0.3 Referent
Both 263 160 (60.8) 1.5(0.7-3.1)
Working years P=0.05
<10 years 54 39 (72.2) 1.9 (1.01-3.6)
>10 years (r) 269 155 (57.6) Referent
Working hours P=0.7
<8 (r) 227 135 (59.4) Referent
>8 96 59 (61.5) 0.9 (0.5-1.5)
Night shift P=0.7
Yes 69 43 (62.3) 1.1(0.7-1.8)
No (r) 254 151 (569.4) Referent
Diabetes Mellitus P=0.9
Type 1 116 70 (60.3) 1.02 (0.6-1.6)
Type 2 (r) 207 124 (59.9) Referent
Diabetes duration (years) P =0.001
<14 (r) 165 84 (50.9) Referent
>14 158 110 (69.6) 2.2 (1.4-3.5)
Family history P=01
Positive (r) 191 108 (56.5) Referent
Negative 132 86 (65.2) 1.4 (0.9-2.3)
Treatment
Oral (r) 94 44 (46.8) P =0.002 Referent
Insulin 174 112 (64.4) P =0.008 2.1(1.3-3.4)
Both 55 38 (69.1) 2.5(1.3-5.1)
WRDD P=01
High 112 74 (66.1) 1.5(0.9-2.4)
Low (r) 211 120 (56.9) Referent
Median (min-max) 4 (2-6)
IHW
Always high 77 57 (74.0) P <0.001 5.7 (2.1-15.3) 0.001 5.6 (2.0-15.2)
Almost high 92 62 (67.4) 4.1(1.5-10.7) 0.007 3.8 (1.4-10.0)
High few times 92 47 (51.1) P =0.002 2 (0.8-5.3) 0.1 2.1(0.8-5.3)
Rarely high 38 20 (52.6) P=0.09 2.2(0.8-6.4) 0.1 2.2(0.8-6.4)
Never high (r) 24 8(33.3) P=01 Referent Referent

SUnmarried: single or widow or divorced, (r) constant, = A1c>8.0%

IHW: intentional hyperglycemia at work; WRDD: work-related diabetes distress
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Table 5. Factors associated with and independent predictors of the high WRDD

Characteristics Total No. H'%':)_V\(I:ZI)DD Test ofPs‘;gInJannce COR (95% ClI) Regression analysis
Overall 323 112 (34.7) (29.5-39.9) P AOR (95% ClI)
Age (years) P=0.9

20-55(r) 214 74 (34.6 Referent
56 109 38 (34.8 1.01 (0.6-1.6)
Sex P=03
Male (r) 216 71 (32.9) Referent
Female 107 41 (38.3) 1.3 (0.8-2.1)
Marital status P=0.2
Married 277 100 (36.1) 1.6 (0.8-3.2)
SUnmarried (r) 46 12 (26.1) Referent
Residence P=0.1
Urban (r) 161 49 (30.4) Referent
Rural 162 63 (38.9) 1.5 (0.9-2.3)
Education P=0.07
Below University 225 85 (37.8) 1.6 (0.9-2.7)
University and above (r) 98 27 (27.6) Referent
Job requirement
Physical (r) 29 4(13.8) P=0.03 Referent Referent
Mental 31 12 (38.7) P=0.01 3.9 (1.1-14.2) 0.04 4.0 (1.1-15.2)
Both 263 96 (36.5) 3.6 (1.2-10.6) 0.04 3.2(1.1-9.8)
Working years P=0.07
<10 years (r) 54 13 (20.4) Referent
>10 years 269 99 (36.8) 1.8 (0.9-3.6)
Working hours P=0.3
<8 (r) 227 75 (33.0) Referent
>8 96 37 (38.5) 1.3 (0.8-2.1)
Night shift P=0.9
Yes 69 24 (34.8) 1.1 (0.6-1.7)
No (r) 254 88 (34.6) Referent
Diabetes Mellitus P =0.001
Type 1 (r) 116 27 (23.3) Referent
Type 2 207 85 (41.1) 2.3(1.4-3.8)
Diabetes duration (years) P <0.001 0.03
<14 (r) 165 43 (26.1) Referent Referent
>14 158 69 (43.7) 2.2 (1.4-3.5) 1.8 (1.05-2.9)
Family history P=0.7
Positive 191 68 (35.6) 1.1(0.7-1.8)
Negative (r) 132 44 (33.3) Referent
Treatment 0.04
Oral (r) 94 20 (21.3) P <0.001 Referent Referent
Insulin 174 77 (44.3) P=04 2.9 (1.6-5.2) 2.0 (1.02-3.7)
Both 55 15 (27.3) 1.4 (0.6-3.0) -

§Unmarried: single or widow or divorced, (r) constant

IHW: intentional hyperglycemia at work; WRDD: work-related diabetes distress

The current study (Table 3) found that those patients with
education less than the university level had a higher risk
of always hyperglycemia at work, which is associated with
worse glycemic control.® This finding could result from
insufficient health knowledge as a lower educational level
hinders the patient’s ability to care for their diabetes. This
result was supported by a study in the US, which detected
that the patients with diabetes with low educational levels
had a negative effect on their blood glucose level.”®

Also, the present data showed that working adults treated
with insulin only or combined with oral drugs have a
higher risk of always having high blood glucose at work
and this can be related to skipping insulin doses because of
the unavailability of either a private, clean place to do the
injection or an insulated carrier or fridge to preserve it.*°
Similarly, in Ethiopia, patients treated with insulin only
or combined with oral drugs were at greater risk of poor
glycemic control than those on oral anti-diabetic drugs
alone.”

Vol. 39 No. 2 November 2024

Current data also found that high WRDD increased the
risk of hyperglycemia at work. Having high WRDD is a
source of psychological and emotional stress that may
contribute to hyperglycemia among patients with diabetes,
and this was in accordance with the study finding that
high WRDD resulted in more frequent IHW.® Similarly, the
association between WRDD and IHW was detected in the
Finnish study.*

The prevalence of poor/very poor glycemic control
among the workers with diabetes in the current study
was 60.1%, and this may be due to either non-compliance
with medications or poor diet. Studies in Ethiopia'® and
Amman, Jordan' have shown the prevalence of poor/very
poor glycemic control was 61.92% and 65.1%, respectively.
In contrast, studies in Mumbai, India, found a higher
prevalence of poor/very poor glycemic control (91.8%) due
to a lack of self-care management behaviors in addition to
a long duration of diabetes.” The current study revealed
that the risk of poor/very poor glycemic control was higher
among urban residents and can be attributed to unhealthy

www.asean-endocrinejournal.org
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lifestyles and diets. This finding is consistent with another
study in Saudi Arabia.? However, studies in Ethiopia
reported that the greater risk of poor glycemic control was
among patients living in rural areas than those living in
urban Ethiopia.”

The present work reflected a higher risk of poor/very
poor glycemic control among those with always or almost
high IHW. In agreement with this finding, studies proved
the association between poor/very poor glycemic control
and ITHW among Finnish workers.* However, a direct
relationship between glycemic control and IHW was

Workers with Diabetes

not established. Instead, an indirect effect through an
intermediate pathway through the effect of work-related
factors on glycemic control was observed.’

The current study showed that the overall prevalence of
high WRDD was 34.7%, which is lower than that detected
among Finnish workers with diabetes (70%).* In this present
work, the risk of high WRDD increased among those
exposed to mental job requirements alone or combined
with physical requirements which were in contrast to
studies proving that mental work protects from WRDD.*

Table 6. Factors associated with and independent predictors of the poor/moderate WA

Test of significance

Characteristics Total No. Poor/ moderate WA¥ P value COR (95% CI) Regression analysis
Overall 323 241 (74.6) (69.5-79.3) P AOR (95% Cl)
Age (years) P=02

20-55 (r) 214 155 (72.4) Referent
256 109 86 (78.9) 1.4 (0.8-2.5)
Sex P=09
Male (r) 216 161 (74.5) Referent
Female 107 80 (74.8) 1.01 (0.6-1.7)
Marital status P=0.2
Married 277 210 (75.8) 1.5 (0.8-3)
SUnmarried (r) 46 31(67.4) Referent
Residence P=0.2
Urban (r) 161 115 (71.4) Referent
Rural 162 126 (77.8) 1.4 (0.8-2.3)
Education P=0.04
Below University 225 175 (77.8) 1.7 (1.003-2.9)
University and above (r) 98 66 (67.3) Referent
Job requirement
Physical (r) 29 18 (62.1) P=0.06 Referent
Mental 31 26 (83.9) P=01 3.2 (0.9-10.7)
Both 263 197 (74.9) 1.8 (0.8-4)
Working years P=04
<10 (r) 54 38 (70.4) Referent
>10 269 203 (75.5) 1.3(0.7-2.4)
Working hours
<8 (r) 227 168 (74.0) x2=0.15 Referent
>8 96 73 (76.0) P=0.7 1.1 (0.6-1.9)
Night shift P=0.9
Yes 69 51(73.9) 1.1 (0.5- 1.9)
No (r) 254 190 (74.8) Referent
Diabetes Mellitus P=0.03
Type 1 (r) 116 76 (65.5) Referent
Type 2 207 165 (79.7) 1.8 (1.1-2.9)
Diabetes duration (years) P=0.07
<14 (r) 165 116 (70.3) Referent
>14 158 125 (79.1) 1.6 (0.9-2.6)
Family history P=03
Positive (r) 191 139 (72.8) Referent
Negative 132 102 (77.3) 1.3 (0.8-2.1)
Treatment
Oral 94 66 (70.2) P=0.7 1.1 (0.6-2.3)
Insulin 174 138 (79.3) P=0.1 1.9 (0.9-3.7)
Both (r) 55 37 (67.3) Referent
Glycemic control P=0.6
Poor/very poor 194 147 (75.8) 1.2 (0.7-1.9)
Good/fair (r) 129 94 (72.8) Referent
WRDD P <0.001 <0.001
High 112 108 (96.4) 15.8 (5.6-44.6) 13.2 (4.6-37.8)
Low (r) 211 133 (63.0) Referent Referent
Median (min-max) 4 (2-6)
IHW
Always high 77 64 (83.1) P =0.0003 5.8 (2.1-15.8) 0.001 5.8 (2.1-15.8)
Almost high 92 73 (79.3) P =0.001 4.5 (1.7-11.7) 0.002 4.5 (1.8-11.7)
High few times 92 67 (72.8) P=0.01 3.2(1.3-7.9) 0.02 3.2(1.3-7.9)
Rarely high 38 26 (68.4) P=0.08 2.6 (0.9-7.3) 0.08 2.6 (0.9-7.3)
Never high (r) 24 11 (45.8) Referent Referent

SUnmarried: single or widow or divorced, (r) constant
¥Poor/ moderate WA: WAI score = 7-36

IHW: intentional hyperglycemia at work; WRDD: work-related diabetes distress; WA: work ability
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Also, this study found that those having diabetes for
>14 years duration or being treated with insulin had an
increased risk of high WRDD. In agreement with our results,
studies in India reported that insulin use increased the risk
of WRDD.? Similarly, studies in Ethiopia found that both
the long duration of diabetes >10 years and insulin therapy
increased the risk of poor glycemic control,? causing
higher WRDD.*

The present work found that 74.6% of the participants had
poor/moderate work ability, which could be attributed
to high blood glucose related to poor glycemic control
and intentional hyperglycemia at work. Our finding was
consistent with a study in Iran, which detected that 75%
of the participants had poor/moderate work ability.?
Similarly, other studies supported our findings.?**” The
present study found that the predictors of poor/moderate
work ability were as follows: high WRDD, always high,
almost high or high a few times IHW. These findings were
in agreement with a study in Denmark.’

Limitations

Since the sample size for this study was computed primarily
to estimate the prevalence of IHW among patients, the
power of the statistical tests was ascertained to determine
possible issues with the external validity of the modeling
results. Consequently, post-hoc power analysis showed
that most predictors included in the final models had
adequate power of 0.80 or higher, except the hypothesis
test involving the regression coefficient for education in the
IHW model, which only had a power of 0.54. Nevertheless,
the ClIs for this variable indicate that low education likely
increases the odds of having a negative outcome.

CONCLUSIONS

The results from our study demonstrated that most of the
studied population had poor/very poor glycemic control
and poor/moderate work ability, with a lower proportion
having high WRDD. This highlighted the need for
workplace modifications and interventions to help workers
with diabetes achieve good glucose control, improve their
work ability and reduce WRDD to increase production.

Recommendations

Health education must be regularly offered to all patients
attending the diabetes clinic, focusing on work life with
diabetes. Encouraging communication with the occupational
health personnel for minor work modifications to reduce
WRDD and to devise means at work to allow space and
time for small meals, self-monitoring of blood glucose and/
or receiving treatment. Further multicenter studies are
recommended to express the magnitude of the problem on
a larger scale.
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