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Abstract

Background: Diabetes mellitus is a highly prevalent condition in Malaysia, increasing from 11.6% in 2006 to 15.2%
in 2011 among individuals 18 years and above. Co-morbid depression in diabetics is associated with hyperglycemia,
diabetic complications and increased health care costs. The aims of this study are to determine the prevalence and
predictors of depression, anxiety and stress symptoms in Type I diabetics attending government primary care
facilities in the urban area of Klang Valley, Malaysia.

Methods: The study was cross sectional in design and carried out in 12 randomly selected primary care government
clinics in the Klang Valley, Malaysia. A total of 2508 eligible consenting respondents participated in the study. The
Depression, Anxiety and Stress Scale (DASS) 21 questionnaire was used to measure depression, anxiety and stress
symptoms. Data was analyzed using the SPSS version 16 software using both descriptive and inferential statistics.

Results: The prevalence of depression, anxiety and stress symptoms among Type Il diabetics were 11.5%, 30.5% and
12.5% respectively. Using multiple logistic regression, females, Asian Indians, marital status (never married, divorced/
widowed/separated), a family history of psychiatric illness, less than 2 years duration of diabetes and current alcohol
consumption were found to be significant predictors of depression. For anxiety, unemployment, housewives, HbA1c
level of more than 8.5%, a family history of psychiatric illness, life events and lack of physical activity were independent
risk factors. Stress was significantly associated with females, HoA1c level of more than 8.5%, presence of co-morbidity, a
family history of psychiatric illness, life events and current alcohol consumption. For depression (adjusted OR 2.8, 95%
ClI1.1; 7.0), anxiety (adjusted OR 2.4, 95% Cl 1.1,5.5) and stress (adjusted OR 4.2, 95% Cl 1.8; 9.8), a family history of
psychiatric illness was the strongest predictor.

Conclusion: We found the prevalence of depression, anxiety and stress symptoms to be high among Type Il diabetics,
with almost a third being classified as anxious. Screening of high risk Type Il diabetics for depression, anxiety and stress
symptoms in the primary care setting is recommended at regular intervals.
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Background

Diabetes and depression are two of the commonest public
health problems affecting people all over the world. About
220 million people are estimated to be suffering from
diabetes, majority of the burden being in low and middle
income countries (LMIC) [1]. Diabetes is also responsible
for about 1.256 million deaths globally in 2008, with most
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deaths occurring in LMIC. Unipolar depressive disorders
and diabetes were ranked 3™ and 19™ respectively as
leading causes of disability adjusted life years (DALYs) in
2004. The former also being the leading cause of years lost
due to disability (YLD). Unipolar depressive disorders are
in fact projected to be the leading cause of disease burden
by 2030.

In Malaysia, a middle income country, the prevalence
of diabetes has increased in the last decade from 5.7% to
9.5% among individuals aged 30 years and above [2] and
from 11.6% in 2006 to 15.2% in 2011 among individuals
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18 years and older[3]. Of the estimated 2.6 million
diabetics in Malaysia, about 715,550 (27.5%) diabetics
are originating from the most populous regions in
Malaysia namely the state of Selangor and the Federal
Territory of Kuala Lumpur [3]. In terms of leading
causes of total YLD, the Malaysian National Burden of
Disease and Injury Study 2004 ranked diabetes mellitus
as the third leading cause in both males (6.0%) and fe-
males (7.2%) respectively, while unipolar major depres-
sion was ranked as second and top most leading cause
in males (7.2%) and females (12.7%) respectively [4].

It is well recognized that many individuals with
chronic illnesses also have co-morbid unrecognized
mental health disorders [5]. The International Federation
of Diabetes has stressed the importance of integrating
psychological care in the management of diabetes [6].

It has been estimated that the risk of getting depres-
sion in the general population is 10-25% in females and
5 — 12% in males. For individuals with chronic illnesses,
the risk is higher at 25 — 33% [7]. Studies have shown
that diabetics have a higher prevalence of depression
than non-diabetic populations [8-10]. Globally, an esti-
mated 43 million diabetics have symptoms of depression
[5]. Also, diabetes is associated with anxiety disorders
[11]. Being diagnosed with diabetes is a life stressor by
itself. It requires a large number of physical and mental
accommodations. Depression adds to the burden of
managing diabetes. Furthermore, health care utilization
and costs [12-14] increase with the coexistence of
diabetes and major depression.

Depression and anxiety are associated with hypergly-
cemia [15-17]. While depression is associated with
diabetes complications [18,19] and increased functional
disability [20,21]. Co-morbid depression has also been
shown to be associated with poor adherence to diabetes
medication and dietary regimens [16,22,23] and reduced
quality of life [24,25]. Several studies have shown the
risk of mortality to be increased by depression [26-29].
The PROSPECT trial has shown that the five year risk of
mortality was reduced with a depression management
care program among diabetics compared to similar pa-
tients with usual care practices [30].

In Malaysia, there is paucity of epidemiological
estimates on the prevalence, characterization and risk
factors of depression, anxiety and stress among diabetics.
An estimate of the prevalence of these conditions is the
first step towards priority setting and the planning,
implementation and evaluation of a depression manage-
ment intervention program in diabetes care in the
primary care setting. This study was carried out with the
aims of determining the prevalence of depression,
anxiety and stress, and its predictors among Type II
diabetic outpatients attending government primary care
clinics in the Klang Valley.
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Methods

This was a cross sectional study carried out in 12
selected government primary care clinics located in the
Klang Valley.

Study location

The Klang Valley generally refers to the urban areas of
Kuala Lumpur, its suburbs and adjoining areas in the
state of Selangor. To the North and East, it is demar-
cated by the Titiwangsa Mountain range, while to the
West by the Straits of Malacca. The estimated popu-
lation of the Klang Valley is 7.5 million [31]. The two
federal territories of Kuala Lumpur and Putrajaya as well
as five districts from the state of Selangor (Sepang, Hulu
Langat, Gombak, Klang and Petaling) were included in
the study. In each of these localities the number of
clinics ranged from 1 to 13 with a total of 45 clinics.

Sample size and sampling

Sample size was calculated using both the population
survey method for prevalence and for comparing two
proportions using the Sample Size Calculator for Preva-
lence Studies [32] and the PS Software [33] respectively.
The larger minimum sample size required based on both
these methods was taken as the sample size for the
whole study. Based on 80% study power, Type I error of
0.05, design effect of 2, a difference of 8% in two groups
and a non-response of 20%, a sample size of 2261 was
required.

For sampling, a two stage stratified sampling technique
was employed. About 25% of the total number of clinics
from each locality (with a minimum of one clinic) was
randomly selected, giving a total of 12 clinics from the
study area. The sample size was then proportionately
distributed based on the number of clinics selected from
each locality. For three localities where only one single
clinic was selected, the minimum sample size was
increased to at least 250 to enable clinic level analyses in
future. The final minimum sample size for the study was
2446.

Study procedure

All patients attending the diabetic clinics during the
study period were screened for eligibility to participate.
The inclusion criteria were age 30 years and above,
having Type II diabetes of at least six months (verified
with medical records) and being literate in Malay (which
is the official language of the country) or English. Pa-
tients with a known medically diagnosed psychiatric
illness in the past (verified with medical records) or with
any form of cognitive impairment such as dementia or
mental retardation and females in the post-partum period
were excluded. Eligible patients were then approached for
written consent for the study. Prior to obtaining consent,
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Table 1 Frequency distribution of respondents by Table 1 Frequency distribution of respondents by
socio-demographic characteristics and selected variables socio-demographic characteristics and selected variables
Demographic characteristics Mean  SD n Percentage (Continued)

(n=2508) (%) Studying and working 2 0.2
Age (years) 56.6 10.67 Student 5 01
3039 158 63 Housewife 781 311
40-49 48 183 Unemployed 509 203
2059 & 395 BMI (kg/m?) 2783 5395

60-69 /28 290 Underweight (< 18.5) 28 1.1
-7 238 22 Normal (= 185 - < 25.0) 751 29.9
2 80 » 14 Overweight (= 25.0 - < 30.0) 1034 412
Sex Obese (2 300) 695 277
Male 7 389 Abdominal Obesity

Female 1533 61.1 No 540 s
Ethnicity” Yes 1968 785
Malay 1282 >12 Serum Cholesterol (mmol/l) 503 0.878

Chinese 438 17.5 <52 1767 205
Asian Indian 787 313 >5) 741 295
Highest Educational Level HbATC (%) 836 2038

None 285 14 <85 1537 613
Never completed primary school 423 16.9 -85 970 387
Completed primary school >19 207 Duration of Diabetes (years) 7.7 6.26

Is\lcivoeé‘completed secondary 462 184 <2y1s 206 a2
Completed secondary school 523 209 2-<10yrs 1521 606
A-Level/STPM/HSC 184 73 10-<20yrs 86 234
Tertiary 112 45 2 20yrs 195 /8
Monthly household income 19746 1,869.12 Co-morbidity®

(MHI) in Malaysian Ringgit No 530 21.1
(MYR") Yes 1978 789
<400 114 45 Psychiatric illness in family

400 - 699 277 11.0 No 5484 990
700 - 999 313 125 Yes 24 10
1000 - 1999 798 31.8 Diabetes in family

2000 - 2999 510 203 No 661 264
3000 - 3999 207 83 Yes 1847 736
4000 - 4999 105 42 Life events within the last 6

2 5000 184 73 months

Marital Status No 1373 54.7
Never married 71 28 Yes 1135 453
Married/Cohabiting 2048 817 Smoking status®

Divorced/Separated/Widowed 389 15.5 Non-smoker 2089 833
Current Job Status Former smoker 160 64
Civil servant 227 9.0 Current smoker 259 103
Private Sector employee 448 17.8 Alcohol Consumption Status#

Self-employed 171 6.8 Lifetime abstainer 2326 92.7
Government retiree 210 84 Former drinker 88 35

Private retiree 158 6.3 Current drinker 94 38
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Table 1 Frequency distribution of respondents by
socio-demographic characteristics and selected variables
(Continued)

Leisure-time Physical Activity

Status§

Regular activity 793 316
Some activity 483 19.3
Inactive 1232 49.1
Life events within the last 6

months

No 1373 54.7
Yes 1135 453

@ one missing data.

P1 USD is approximately 3 MYR.

€ Co-morbidity —any chronic co-morbid condition present.

T Non-smoker - Respondent who reported to have never smoked at least 100
cigarettes in his lifetime.

Current smoker- Respondents who reported to have smoked 100 or more
cigarettes in his lifetime and currently smoked daily or some days.

Former smoker - Respondents who reported to have smoked 100 or more
cigarettes in his lifetime but not smoking currently.

# a) Current drinker — persons who have had at least 12 drinks in their lifetime
and at least one drink in the previous year.

b) Former drinker - persons who have had >12 drinks in their lifetime, but no
drinks in the past year.

¢) Lifetime abstainer — had < 12 drinks in his/her entire lifetime.

8a) Inactive - did not report any sessions of light to moderate or vigorous
leisure-time physical activity of at least 10 minutes or reported they were
unable to perform leisure-time physical activity.

b) Some leisure-time activity — at least 1 session of light to moderate or
vigorous activity of at least 10 minutes in duration but did not meet the
requirement of regular leisure-time activity.

c) Regular leisure-time activity - at least 3 sessions per week of vigorous
leisure-time activity lasting at least 20 minutes or at least 5 sessions per week
of light to moderate physical activity lasting at least 30 minutes or both.

9 Life events - any sudden change in one’s life whether desirable

or undesirable.

all potential respondents were explained about the pur-
pose of the study and the relevant procedures involved.
They were assured that their blood results would be
notified eventually to their attending physician. Sub-
sequently, only consenting patients were recruited in
the study.

Ethical issues

Ethical approval for the study was obtained from the
Medical Research Ethics Committee, Ministry of Health
Malaysia (NIHSEC 08/0809/P09). Permission to conduct
the study was also obtained from the State Health Directors
as well as Medical and Health Officers in charge of the
selected clinics prior to the study.

Data collection tools and measurements

Socio-demographic and other relevant information were
collected by five trained interviewers via face-to-face
interview. Depression, anxiety and stress symptoms were
measured using a self-administered short version of the
Depression, Anxiety and Stress Scale (DASS), i.e., DASS
21 (Additional file 1: DAS S 21). The short version has
21 items which are divided into 7 items each assessing
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the symptoms of depression, anxiety and stress respec-
tively. The DASS has been shown to have high internal
consistency. The validated Malay or Bahasa Malaysia
version of DASS 21 was used in this study [34]. Respon-
dents were asked to rate their experience on each symp-
tom over the past week on a 4-point severity scale
ranging from 0 (does not apply to me), to 3 (applies to
me most or all of the time). Scores for each scale were
later summed up and categorized as normal, mild,
moderate, severe and extremely severe according to the
DASS Manual [35].

The following anthropometric and blood assay mea-
surements were also taken:

Height and weight for Body Mass Index (BMI) - Both
parameters were measured twice with the patient
standing bare footed. Height (to the nearest centimeter)
was measured with fixed stadiometers (Seca, Vogel &
Halke, Germany) and weight (to the nearest 0.1
kilogram) was measured using an electronic floor
weighing scale (Tanita HD 319 Personal Scale,
Australia). BMI was classified according to the World
Health Organisation guidelines [36].

Waist circumference (WC) - Measured twice using a
standard tape measure as described by the National
Institutes of Health (NIDDK) [37]. Abdominal obesity
was defined by a waist circumference of 290 cm for
men and >80cm for women [38].

Total Serum Cholesterol (TC) - Measured using the
Accutrend GCT (Roche Diagnostics, Germany) from a
single finger prick.

HbA1c level - Measured using the DCA Vantage
Analyser (Siemens Healthcare Diagnostics Inc, USA)
from the same single finger prick.

For all the measurements except TC and HbAlc an
average of two readings was taken for analyses. Variables
were categories based on clinical and statistical reasoning.

Pre-test and pilot study

A pre-test was conducted on 40 Type II diabetic patients
selected conveniently from a government primary care
facility which was not included in the study. This was
purposively done to test the study questionnaire. The
pilot study was then conducted after the pre-test in two
other government health facilities that were also not
selected for the study. The logistics and feasibility of
conducting the study were explored. Weaknesses that
were identified from the pre-test and pilot study were
rectified.

Data management and statistical analysis
All questionnaires were checked for completeness of
response at the clinic and attempts were made to improve
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Table 2 Frequency distribution of respondents by
depression status and socio-demographic characteristics
and other selected variables

Variables Depression P OR 95% Cl
symptoms
No (%) Yes (%) Lower Upper
(n)* (n) ¥

Age (Years) 0.593
30 - 39*% 138 873 20 127 - - - -
40 - 49 407 883 54 117 0752 0915 053 158
50-59 796 895 93 105 0413 0806 048 1.35
60 - 69 645 886 83 114 0655 0888 053 1.50
70-79 205 869 33 131 0730 1111 061 202
>80 28 824 6 176 0443 1479 055 4.01
Sex
Male* 886 909 89 91 - - - -
Female 1332 870 200 130 0030 149 115 1.94
Ethnicity 0.006
(n=2507)
Malay* 1155 90.1 127 99 - - -
Chinese 300 890 48 110 0529 112 079 1.59
Asian Indian 673 855 114 145 0002 154 118 202
Educational 0.006
Level
None 231 819 54 181 0001 224 1.37 3.65
Primary 837 889 105 11.1 0414 120 077 1.86
education
Secondary 883 896 102 104 0655 1.1 0.71 1.72
education
Tertiary 268 905 28 95 - - - -
education®
Monthly 0.006
household
income (MHI)
in Malaysian
Ringgit (MYR)
< 1,000 92 807 22 193 0001 190 128 2.80
1,000 -< 3,000 238 859 39 141 0021 154 107 223
> 3,000* 276 882 37 118 - - - -

Marital Status 0.000
Never married 55 775 16 225 0001 272 1.53 483

Divorced/ 1850 903 198 97 0000 223 167 299
widowed/

separated

Married* 314 807 75 193 - - - -
Current Job 0.013

Status

Unemployed 438 854 75 146 0005 162 1.16 2.26
Housewives 682 873 99 127 0047 137 1.00 1.82
Retired 334 908 34 92 0855 09 063 1.46
Employed* 765 904 81 96 - - - -
BMI (kg/m?) 0.207

< 250*% 686 881 93 119 - - - -

2250 928 897 106 103 0256 084 063 0113
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Table 2 Frequency distribution of respondents by
depression status and socio-demographic characteristics
and other selected variables (Continued)

230.0 605 871 90 129 0557 110 081 1.50
Abdominal

Obesity

No * 484 896 56 104 - - - -

Yes 1735 882 233 118 0344 116 085 1.58
Sr. Cholesterol

level (mmol/l)

<5.2% 1555 830 212 120 - - - -

252 664 896 77 104 0251 085 065 1.12
HbA1c level (%)

<85* 1369 89.1 168 109 - - - -

>85 849 875 121 125 0239 116 091 149
Duration of

diabetes

(years)

<2 173 840 33 160 0036 153 103 2.26
> 2% 2046 889 256 11.1 - - - -

Co-morbidity

No* 466 879 64 121 - - - -

Yes 1753 886 225 114 0654 094 070 1.26
Psychiatric

illness in

family

No* 2202 886 282 114 - - - -

Yes 17 708 7 292 0010 322 132 7.82
Diabetes in

family

No* 582 830 79 120 - - - -

Yes 1637 886 210 114 0688 0945 0718 1.245
Life events

within the past

6 months

No* 1221 889 152 111 - - - -

Yes 998 879 137 121 0435 1.103 0863 1410
Smoking status 0.550

Non smoker* 1842 882 247 118 - - - -

Former smoker 143 894 17 106 0304 0797 0517 1229
Current smoker 234 903 25 97 0650 0887 0527 1491
Current drinker

No* 2140 886 274 114 - - - -

Yes 79 840 15 160 0173 148 084 261
Leisure-time

physical

activity level

Inactive 1077 874 155 126 0103 123 096 157
Active* 1142 895 134 105 - - - -

OR -Crude odds ratio.

*- Reference group.

¥ - Scores of 0-9 (normal).

# — Scores of > 10 (mild, moderate, severe, extremely severe).
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the response rate for missing items. Data was entered
manually into a database and cleaned before analyses. The
Statistical Package for the Social Science (SPSS) version
16 software was used for both descriptive and inferential
analysis. Items that were not answered by respondents
were considered as missing. Univariate statistics such as
mean values, standard deviations, frequencies and propor-
tion percentages were derived for continuous and catego-
rical variables respectively. Bivariate and multivariate
analyses were used to measure the strength of association
between the variables in the study and identify predictors
for the outcomes of interest respectively. All tests were
two-tailed with significance defined as p < 0.05. Odds
ratios (OR) along with 95% confidence levels (CI) were
derived where appropriate.

Results
Out of 2774 eligible patients approached, 2508 subjects
were successfully recruited, giving a response rate of 90.4%.

Socio-demographic, clinical and other characteristics of
sample population

Majority of the respondents were between 50 to 59 years
old (35.5%), females (61.1%), Malays (51.2%) and married
(81.7%). Almost 40% had some form of secondary educa-
tion and one third earned a monthly household income
(MHI) of MYR 1,000 to 1,999. Slightly over one third of
respondents were gainfully employed. The mean age and
MHI was about 57 (56.6 + SD 10.67) years and MYR
2,000 (1,974.6 + SD 1,869.12) respectively (Table 1).

Over 41% of the respondents were overweight while
almost twice the proportion had abdominal obesity.
Almost 30% and 40% of the respondents had an elevated
TC level of >5.2 mmol and HbAlc of >8.5% respectively.
Majority (61%) were diagnosed as having diabetes for
2 - <10 years (Table 1).

Almost 80% reported having at least one co-morbid
condition. Majority reported having at least one family
member with diabetes (73.6%) while only 1% reported
having a history of mental illness in the family. As for
life events, about 45% reported experiencing at least one
life event in the past 6 months. Current smokers and
current alcohol drinkers comprised 10% and 4% of the
respondents respectively. Almost half of the respondents
were classified as physically inactive (49.1%).

Depression, anxiety and stress

Overall, the prevalence of depression, anxiety and stress
symptoms were 11.5%, 30.5% and 12.5% respectively. On
bivariate analysis using binary logistic regression, depres-
sion was found to be significantly associated with sex,
ethnicity, educational level, MHI, marital status, current
job status, duration of diabetes and family history of
psychiatric illness (Table 2).
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For anxiety, all socio-demographic variables; females,
Asian Indian, no formal education, MHI of MYR < 3,000,
divorcees/widowers, housewives and unemployment were
significant. In addition, HbAlc >8.5%, = 2 years duration
of diabetes, presence of psychiatric illness in the family,
life events and physical inactivity were also significantly
associated (Table 3).

Stress was significantly associated with sex, HbAlc, co-
morbidity, diabetes in the family, psychiatric illness in the
family, life events and alcohol consumption (Table 4).

Variables with a p value of < 0.25 in the bivariate
analyses and thought to be important risk factors of
depression, anxiety and stress were entered into the
multivariate model. The forward likelihood ratio (LR)
method was used to predict the associated variables for
depression, anxiety and stress symptoms in three sepa-
rate models. The presence of interaction between the
explanatory variables was assessed prior to determining
the final model.

In the final model six variables i.e., sex, ethnicity,
marital status, duration of diabetes, psychiatric illness in
the family and alcohol consumption were found to be
predictors of depression (Table 5). The strongest pre-
dictor was psychiatric illness history with an adjusted
odds ratio (aOR) of 2.8 times followed by marital status
(aOR 2.5-2.1) and current alcohol consumption (aOR
1.8). Individuals with diabetes of less than two years
duration were 1.6 times more likely to have depressive
symptoms than individuals with diabetes of longer
duration while females and Asian Indians were 1.4 times
more likely to have depressive symptoms compared to
males and Malay diabetic individuals.

In terms of anxiety (Table 5), age group, job status,
HbAlc, family history of psychiatric illness, life events
and leisure-time physical activity remained significant in
the final model, while for stress five variables namely
sex, HbAlc, co-morbidity, psychiatric illness in the
family, life events and alcohol consumption were found
to be significant contributors. Individuals with a family
history of psychiatric illness were 2.4 times more likely
to report anxiety. Anxiety was 1.4 times more likely in
respondents experiencing life events, those physically
inactive and with an HbAlc level of >8.5%. All diabetics
who were not gainfully employed were 1.2-1.6 times
more likely of experiencing anxiety.

Psychiatric illness in the family was the strongest
predictor of stress having aOR of 4.2 followed by current
alcohol drinkers with an aOR of 2.2. Having a highly
undesirable level of HbAlc was associated with at least
1.6 times the odds of stress. Female diabetics and those
with co-morbidity were 1.4 times more likely to report
stress after controlling for confounders.

There was also significant correlation (p < 0.01) between
depression, anxiety and stress symptoms (r = 0.360 for
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Table 3 Frequency distribution of respondents by anxiety
status and socio-demographic characteristics and other
selected variables

Variables Anxiety symptoms P OR 95% ClI
No (%) Yes (%) Lower Upper
()" (n) %

Age (Years) 0.006

30 - 39% 102 646 56 354 - - - -

40 - 49 341 742 119 258 0021 063 043 093

50-59 628 706 261 294 0126 076 053 1.08

60 - 69 504 692 224 308 0253 081 0.56 1.16

70-79 144 605 94 395 0416 119 078 1.80

280 22 647 12 353 0987 099 046 216

Sex

Male* 710 728 265 272 - - - -

Female 1032 673 501 327 0004 130 1.09 1.55

Ethnicity 0.022

Malay* 911 710 372 290 - - - -

Chinese 314 717 124 283 0778 097 076 1.23

Asian Indian 516 657 270 343 0012 128 1.06 155

Educational 0.070

Level

None 184 646 101 354 0045 143 1.01 2.04

Primary 629 668 313 332 0076 130 097 173

education

Secondary 715 726 270 274 0922 099 074 132

education

Tertiary 214 723 82 277 - - - -

education*

Monthly 0.001

household

income (MHI)

in Malaysian

Ringgit (MYR)

< 1,000 457 649 247 351 0000 164 127 212

1,000 -< 3,000 912 697 39 303 0022 132 104 167

2 3,000* 373 752 123 248 - - - -

Marital Status 0.010

Never married 52 732 19 268 0626 088 051 1.49

Divorced/ 1445 706 603 294 0003 141 112 1.77

widowed/

separated

Married* 245 630 144 370 - - - -

Current Job 0.000

Status

Unemployed 315 614 198 386 0000 186 147 235

Housewives 530 679 251 321 0002 140 1.13 1.74

Retired 265 720 103 280 0326 115 087 151

Employed* 632 747 214 253 - - - -

BMI (kg/m?) 0472

< 250% 529 679 250 321 - - - -

=250 721 697 313 303 0407 092 075 112

> 300 492 708 203 292 0023 087 070 1.09
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Table 3 Frequency distribution of respondents by anxiety
status and socio-demographic characteristics and other

selected variables (Continued)

Abdominal

Obesity

No* 373 69.1 167 309 - - - -
Yes 1369 696 599 304 0827 098 080 1.20
Sr. Cholesterol

level (mmol/l)

<52*% 1215 688 552 382 0242 090 074 1.08
252 527 711 214 289 - - - -
HbA1c

level (%)

<85* 1101 716 436 284 - - - -
>85 641 661 329 339 0003 130 1.09 1.54
Duration of

DM (years)

<2 158 767 48 233 0019 149 107 209
> 0% 1584 688 718 312 - - - -
Co-morbidity

No* 382 721 148 279 - - - -
Yes 1360 688 618 312 0.141 1.17 095 145
Psychiatric

illness in

family

No* 1730 696 754 304 0043 229 103 513
Yes 12 500 12 500 - - - -
Diabetes in

family

No* 477 722 184 378 0079 119 098 145
Yes 1265 685 582 315 - - - -
Life events

within the

past 6 months

No* 996 725 377 275 - - - -
Yes 746 657 389 343 0000 138 1.16 1.63
Smoking status 0.064

Non smoker* 1433 686 656 314 - - - -
Former smoker 186 718 73 282 0030 066 045 0.96
Current smoker 123 769 37 231 0292 086 064 1.14
Current drinker

No* 1677 695 737 305 - - - -
Yes 65 691 29 309 0947 1.015 0650 1.59
Leisure-time

physical

activity level

Active* 931 730 345 270 - - - -
Inactive 811 658 421 342 0000 140 1.18 1.66

OR —Crude odds ratio.

*- Reference group.

* - Scores of 0-7 (normal).

F — Scores of > 8 (mild, moderate, severe, extremely severe).
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Table 4 Frequency distribution of respondents by stress
status and socio-demographic characteristics and other
selected variables

Page 8 of 13

Table 4 Frequency distribution of respondents by stress
status and socio-demographic characteristics and other

selected variables (Continued)

Variables Stress symptoms P OR 95% ClI Abdominal
N°+ (%) Yes (%) Lower Upper  Obesity
(n) (n) # No* 475 880 65 120 - - - -
Age (Years) 0336 Yes 1719 873 249 127 070 106 079 142
30 - 39% 133 842 25 158 - - - - Sr. Cholesterol
40 - 49 408 885 53 115 0159 0691 0413 1.156 level (mmol/I)
50 - 59 784 882 105 118 0.160 0713 0444 1.144 <5.2% 1545 874 222 126 - - - -
60 — 69 627 861 101 139 0525 0857 0532 1380 252 649 876 92 124 0919 099 076 128
70-79 214 899 24 101 0092 0597 0327 1088 HbA1c
level (%)
>80 28 824 6 176 0793 1.140 0428 3037
<85* 1376 895 161 105 - - - -
Sex
. 17 842 1 158 0. 1, 12 2,
Male* 870 892 105 108 - - - - >8> 817 8 >3 158 0000 160 6 03
F I Duration of
emale 1324 864 209 136 0035 131 102 168 Diabetes
Ethnicity 0.077 (years)
Malay* 1135 885 147 115 - - - - <2 182 883 24 117 - - - -
Chinese 387 884 51 116 0920 102 073 143 > * 2012 874 290 126 0694 0915 059 143
Asian Indian 671 853 116 147 0030 134 103 1.73 Co-morbidity
Educational 0.219 No* 477 900 53 100 - - - -
Level Yes 1717 868 261 132 0049 137 100 187
None 253 888 32 112 0484 1211 0709 2068 Psychiatric
Primary 824 875 118 125 0.155 1371 0888 2116 illness in
education family
Secondary 849 862 136 138 0051 1533 0998 2355 No* 2179 877 305 123 - - - -
education Yes 15 625 9 375 0001 428 186 988
Tzrtlay . 268 905 28 95 - - - - Diabetes in
education family
Monthly 0.088 No* 504 899 67 101 - - - -
household
income (MHI) Yes 1600 866 247 134 0031 137 104 182
in Malaysian Life events
Ringgit (MYR) within the
< 1,000 600 852 104 148 0051 1419 100 202 past 6 months
1,000-< 3,000 1152 881 156 119 0539 1108 080 154 No* 1227 894 146 106 - - - -
> 3,000% 44 891 54 109 - . . . Yes 967 852 168 148 0002 146 115 185
Marital Status 0573 Smoking status 0.836
Never married 62 873 9 127 0906 104 051 2.13 Non smoker* 1824 873 265 127 - - - -
Divorced/ 1798 878 250 122 0292 1.18 087 162 Former smoker 142 888 18 112 0743 094 063 1.39
widowed/ Current smoker 228 880 31 120 0598 087 053 145
separated
- Current drinker
Married * 334 859 55 141 - - - -
No* 2119 878 295 122 - - - -
Current Job 0.152
Status Yes 75 798 19 202 0023 182 108 305
Unemployed 436 850 77 150 0043 140 101 193 Liist{re-ltime
; physica
Housewives 679 869 102 131 0258 119 083 160 activity level
Retired 328 891 40 109 0855 096 065 143 Active® 112 871 164 120 - , , B
Employed* /51 888 95 112 - - - - Inactive 1082 878 150 122 0608 094 074 119
BMI (kg/m?) 0440 (OR —Crude odds ratio.
% R ~ ~ ~ *- Reference group.
<250 676 868 103 132 ¥ - Scores of 0-14 (normal).
> 250 915 885 119 115 0271 085 064 113 + — Scores of > 15 (mild, moderate, severe, extremely severe).
> 300 603 868 92 132 0993 100 074 135
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Table 5 Multiple logistic regression model predicting depression, anxiety and stress symptoms among type Il diabetic

outpatients
Variable Categories B S.E. Wald p-value aOR 95% ClI
Lower Upper
Depression

Constant —2.194 0.226 94.045 0.000

Ethnicity 6.539 0.038
Malay* - - - - - - -
Chinese —-0.002 0.185 0.000 0.993 1.00 0.70 144
Asian Indian 0337 0.142 5619 0.018 1.40 1.06 1.85

Sex Male* - - - - - - -
Female 0.350 0.145 5.828 0.016 142 1.068 1.89

Marital Status 29.490 0.000
Never married 0.931 0.300 9.656 0.002 2.54 141 457
Divorced/widowed/separated 0.735 0.153 22935 0.000 2.09 1.54 2.82
Married* - - - - - - -

Psychiatric illness in family No* - - - - - - -
Yes 1.014 0469 4685 0.030 276 1.10 691

Duration of diabetes (years) <2 0452 0.205 4.840 0.028 1.57 1.05 2.35
> 2% - - - - - - -

Current drinker No* - - - - - - -
Yes 0.610 0312 3.823 0.051 1.84 1.00 3.39

Anxiety

Constant —1474 0.293 25217 0.000 0.229

Age Group (yrs) 11.180 0.048
30 - 39% - - - - - - -
40 - 49 -0.530 0.201 6.955 0.008 0.59 0.40 0.87
50-59 —-0.402 0.188 4.559 0.033 067 046 097
60 — 69 —0.468 0.202 5378 0.020 063 042 093
70-79 —-0.138 0.238 0337 0.562 0.87 0.55 1.39
280 —-0.400 0416 0.922 0337 0.67 0.30 1.52

Current Job Status 17.848 0.001
Retired 0.201 0.160 1.579 0.209 1.22 0.89 167
Unemployed 0.220 0.140 2448 0.118 1.25 0.95 1.64
Housewives 0474 0.158 9.020 0.003 1.61 1.18 2.19
Employed* - - - - - - -

HbA1c level (%) <8.5* - - - - - - -
>85 0.298 0.091 10.649 0.001 135 1.13 161

Psychiatric illness in family No* - - - - - - -
Yes 0.876 0419 4.368 0.037 240 1.06 546

Life events No* - - - - - - -
Yes 0.324 0.089 13.241 0.000 1.38 1.16 1.65

Physical Activity Status Inactive 0.304 0.090 11.542 0.001 1.36 113 1.62
Active* - - - - - - -

Stress

Constant -2.832 0.193 215.60 0.000 0.059

Sex Male* - - - - - - -
Female 0312 0.134 5397 0.020 137 1.05 1.78
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Table 5 Multiple logistic regression model predicting depression, anxiety and stress symptoms among type Il diabetic

outpatients (Continued)

HbA1c level (%) <8.5* - - - - - -
>85 0493 0.123 16.119 0.000 1.64 1.29 2.08
Co-morbidity No* - - - - -
Yes 0.345 0.161 4.561 0.033 141 1.029 1.94
Psychiatric illness in family No* - - - - - -
Yes 1435 434 10931 0.001 4.20 179 9.83
Life events No* - - - - - -
Yes 0.292 0.123 5592 0018 1.34 1.05 1.71
Current drinker No* - - - - - -
Yes 0.775 0.282 7.580 0.006 2.17 1.25 3.77

aOR -adjusted odds ratio.
*- Reference group.

depression and anxiety, r =0.547 for depression and stress
and r = 0.504 for anxiety and stress).

Discussion

Depression, anxiety and stress

This study showed that the prevalence of depression,
anxiety and stress symptoms were 11.5%, 30.5% and
12.5% respectively among Type II Diabetic outpatients
in the Klang Valley, Malaysia. The prevalence of anxiety
in this study was almost three fold more than that of
depression and this is in keeping with current literature
in which anxiety rates are frequently higher than depres-
sion [39-42].

Our findings concur with other chronic disease models
such as chronic obstructive pulmonary disease (COPD),
whereby a study by Dahlen & Janson found that 12%
and 37% of respondents with asthma and COPD had
probable depression and anxiety respectively [43].

The depressive symptom rates we found are also
comparable to studies in rural America (15.8%) [44], the
UAE (12.5%) [45] and Germany (10.2%) [11]. Conversely,
several studies among diabetic patients had found higher
rates than our study [39,40,46]. A study in Qatar using
the same instrument as ours, i.e.,, DASS 21 found more
than half of the diabetics have depressive, anxiety and
stress symptoms [47]. The sex specific depression rates in
our study were found to be within the estimated range in
the general population. The differences in the rates of
depression, anxiety and stress symptoms between our
study and others may be attributed to differences in the
screening or diagnostic instruments used, the socio-
cultural differences of different populations and also the
sample size of the subjects. In particular, the study from
Qatar had a smaller sample size of 1788.

Our study revealed that sex, ethnicity, marital status,
duration of diabetes, psychiatric illness in the family and
alcohol consumption were predictors of depression.

These findings are consistent with other studies which
also found sex [9,39,40,48,49], ethnic minority groups
[50] and duration of diabetes [47] significantly associated
with depression among diabetics. It is not surprising that
females have a higher prevalence and risk of depression
compared to males. Many factors have been implicated
for this gender difference including socio-cultural and
biological factors [51]. As for ethnicity, minority ethnic
groups have been found to have higher depression rates
as quoted in other studies [52,53]. It could be theorized
that Asian Indians being the minority are more likely
than Malays who form the majority to be exposed to a
gamut of psychosocial stressors such as enhanced socio-
economic constraints, poor education and perceived
discrimination. Consequently, these issues might aug-
ment distress thereby increasing the levels of depression
among this group of minority. Similar findings and
explanations were cited in a community based cross-
sectional study in the United States comparing depres-
sion and anxiety in respondents having insomnia and
respondents without among the majority Caucasians and
minority African American. In that study, Taylor et al.
[54] established that African Americans were more likely
to have clinically significant depression and anxiety. This
was attributable to the plausible exposure to greater
array of stressors in the form of discrimination, socio-
economic adversities and enhanced caregiver burden for
African Americans as compared to Caucasians.

Generally, it is recognized that being married is associ-
ated with less psychiatric morbidity including depression
[55-57]. Our finding of previously married and never
married individuals being associated with depressive
symptoms was compatible with a study by Agqbir et al.
[48]. It is very likely that having a partner or spouse in a
stable marriage offers emotional stability as well as
shared burden in coping with challenges.

Incidentally a duration of less than 2 years of having
diabetes was a predictor of depressive symptoms in this
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study. This may be attributed to inadequate or inefficient
coping skills of managing diabetes by the respondents
within the relatively short period since diagnosis. A
related study conducted in Bahrain affirmed an associ-
ation between duration of diabetes and depressive
symptoms [58].

Additionally, this study elucidated the strongest
predictor of depressive symptoms was having a family
history or family member with psychiatric illness. It is
recognized that mental illnesses in general tend to run
within families [59]. In addition, in an Asian society such
as ours, the responsibility of the family in caring for an
ill member whether physically, emotionally or financially
is very much entrenched in the culture. Hence, the care-
giver’s burden is occasionally translated into physical
and mental health adversities such as depression [60,61].

In terms of alcohol consumption, our study showed
that current drinking was an independent risk factor for
depression albeit marginally. Several studies have esta-
blished such an association [41,42,62].

For anxiety, our study demonstrated that having a
family history of psychiatric illness was the strongest
predictor. The finding is not surprising for the same
reasons mentioned as for depression. That an elevated
HBA1c level was an independent risk factor of anxiety
in our study is also echoed by a similar association bet-
ween blood glucose level and anxiety in a Mexican
population [40].

With reference to current job status, this study noted
that housewives and those unemployed were at risk of
reporting anxiety symptoms than those who were gain-
fully employed. It is likely that unemployed persons lack
feelings of stability and this could contribute to feelings
of anxiety. However, further research is needed to show
the reasons for our finding.

In this present era of modernization, anxiety has con-
siderable influence upon the quality of life. Balancing
work, family and leisure time is a challenge for both
working men and women nowadays. If there was a life
event preceding which could upset this delicate balance,
there would definitely be an increased predilection to
develop anxiety in the affected individuals. Our findings
concur with several other studies conducted in this area
[63,64].

Physical activity has been shown to promote feelings
of well being. Our findings harmonize with other studies
showing association between physical inactivity and an-
xiety symptoms [39,65]. Furthermore, regular physical
activity has revealed a reduction of anxiety symptoms in
those who already suffer from this disorder [66].

Our data inferred that having a family member with
psychiatric illness was the strongest predictor of stress.
Once again caring for a family member who has a
chronic illness like mental disorders is indeed a
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challenging task that could increase the possibilities of
adversities [60,61].

Pertaining to alcohol consumption, current drinkers
were strongly associated with stress symptoms. Studies
have shown that drinking is used as means of coping
with life’s stresses [67]. Child’s et al. have suggested a bi-
directional relationship between alcohol use and stress
[68].

Experiencing life events is inherently stressful and thus
can complicate any stress level already existing in an
individual [69]. Lyod et al. [70] have noted that recent
severe stressors were associated with poorer glycemic
control while another study found a significant corre-
lation between stress and HbAlc [71]. Hence, our find-
ings of life events and elevated HbAlc levels being
independently associated with stress symptoms are con-
sistent. Females were found to be at risk of stress in this
study. The finding is in accordance with current litera-
ture on gender differences and stress symptoms [72-74].
We did not find any association between other socio-
demographic, lifestyle and clinical factors with stress
symptoms.

The strength of our study lies in its large sample size
and the sampling method. However, there are also limi-
tations which need to be considered. Firstly, this being a
cross sectional study does not allow for cause and effect
relationships to be studied. Secondly, the DASS 21
questionnaire is only a screening tool and not diagnostic
of specific psychiatric disorders. There is also the possi-
bility of recall biases from respondents, however this
was minimized by limiting the recall period to 1 week
prior to the interview using DASS 21. Information such
as age, past medical history and types of medication was
also verified with medical records where applicable. A
point to note is that the low prevalence of family history
of psychiatric illness elicited from the study could be a
result of under reporting as psychiatric illness is still
viewed with suspicion and stigma in our society.

As part of a long term and holistic diabetes care man-
agement, we recommend that screening for depression,
anxiety and stress symptoms be conducted at regular
intervals for Type II diabetics with vulnerable charac-
teristics as mentioned above. Policies need to be in place
along with appropriate intervention so that these vulne-
rable individuals receive optimal and timely mental
health care, thus translating into better overall health
outcomes.

Conclusions

The study showed that while the prevalence of depression
and stress symptoms was just over 10%, almost a third
were classified as anxious. As these symptoms are highly
correlated, they should be considered together when man-
aging diabetic patients. Our findings could help primary
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care physicians identify high risk diabetics for screening of
mental disorders. A family history of psychiatric illness
was found to be a common predictor for all three symp-
toms. Females, current alcohol drinkers, experiencing re-
cent life events and poor glycemic control were the other
common predictors of at least two of these symptoms.
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