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ABSTRACT

Background: Easy fatigability is a common presenting complaint in Indian women who visited primary care hospitals. Many medical
conditions like cancer, chronic bronchial asthma, prolonged use of glucocorticosteroid, renal disorder, and hypothyroidism have
been associated with low levels of vitamin D. Correction of vitamin D level improves the symptom of fatigue. Whether low vitamin
D causes fatigue in otherwise healthy women is the subject of research. Aim: This prospective nonrandomized and therapeutic
study observed the prevalence of hypovitaminosis D in women with fatigue and the effect of correction of vitamin D level in
fatigue-like symptoms. Material and Methods: One thousand two hundred adult women, who presented in our primary care hospital
with complaints of easy fatigue, otherwise no associated medical illness were included. They completed the fatigue assessment
questionnaire (FAQ). Patients with hypovitaminosis D received cholecalciferol (60000 IU) therapy for 5 weeks. Scores of pre- and
post-treatment FAQs were noted and compared. Results: The prevalence of low vitamin D was noted in 84.8% women who presented
with main complaints of fatigue. After the correction of vitamin D level, fatigue symptom scores improved significantly (P < 0.001)
in 82.6% of the women in all five-subscale categories of the FAQ. Conclusion: We observed a high prevalence of low serum vitamin
D level in women who presents with fatigue with no medical illness. A significant improvement was noted in the severity of their
fatigue symptoms after the correction of vitamin D levels with cholecalciferol therapy.
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Introduction patients to describe a state of tiredness, don’t feel like working,

wants to take rest or “low energy.”’” Such women always want

Easy fatigue is the most common complaint in Indian women to take rest and feel low energy as it has a significant negative
who otherwise healthy attended hospital. It is 33% prevalentin ~ impact on family life, social life, and work performance.” Patients
otherwise healthy patients who come to the hospital in the USA.[ with easy fatigue complaints range of symptoms like nonspecific
Chronic fatigue syndrome also called myalgic encephalomyelitis, headache, nonspecific low backache, difficulty in sleep, poor
is a debilitating and chronic disease characterized by prolonged cognitive function, and postexertional malaise. If we exclude the

fatigue. In other words, it is a state of inability to maintain erect ~ Major organ dystunction, advanced systemic illness (DM, HT,
CKD and malignancy), osteomalacia, autoimmune diseases like
RA, SLE and other endocrine diseases, including hypothyroidism;

most patients with fatigue have no obvious cause. Lane T7, in his

posture or sustain a force, and it is interchangeably used by the
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study, showed even with detailed diagnostic workup of fatigue
only in 5% the specific reason can be found.!!

Website:

. For reprints contact: reprints@medknow.com
www.jfmpc.com

How to cite this article: Rai SK, Gupta TP, Kashid M, Shaki O,
DOI: Chakrabarty BK, Upreti V. Can self-perceived easy fatigability be a
10.4103/jfmpc.jfmpc_862_19 predictor of vitamin D deficiency in young Indian women? J Family Med
Prim Care 2020;9:997-1002.

© 2020 Journal of Family Medicine and Primary Care | Published by Wolters Kluwer - Medknow 997



Rai, et al.: Can self-perceived easy fatigability be a predictor of vitamin D deficiency?

Many studies have shown an association of hypovitaminosis D
level and fatigue symptom in many medical conditions like cancer,
autoimmune disease like myasthenia gravis, and improvement in
fatigue symptom scores observed after normalization of vitamin
D levels."" There are many published data that teported a high
prevalence of low vitamin D in the general population. Vitamin D
deficiency is a silent, and it is a pandemic. This vitamin deficiency
is the most neglected vitamin deficiency among all. It is frequently
under-diagnosed and under-treated nutritional deficiency in today
wortld because it does not produces any acute symptoms.*!
Among developing countties, as far as India is concern, vitamin D
deficiency is rampant in Indian individuals irrespective of their age,
gender, race and geography however it is more in women.""!? Tt
is a well known fact that vitamin D is produced in the skin on
exposure to sunlight (UVB rays). Sun exposure alone is not enough
for optimum level of vitamin D. Therefore, despite plenty of
sunshine in India vitamin D deficiency is widely prevalent.

Hypovitaminosis D leads to skeletal system abnormalities like
osteopenia, osteomalacia, osteoporosis and worsens muscle
strength.!l It has been noticed in many studies that the low
vitamin D leads to fatigue, reduction of skeletal muscles function
and strength through vitamin D receptors on muscle in otherwise
healthy individuals.'"*"¥ Whether normalization of serum low
vitamin D improves symptoms of fatigue in such individuals is
not known, as no study has been published so far. Our aim is to
observe the effect of correction of hypovitaminosis D in Indian
women with vague symptoms of fatigue in otherwise no medical
or surgical comorbidity.

Material and Methods

Study selection

The present study was a prospective non-randomized as well as a
therapeutic study that observed the effect of normalization of low
serum vitamin D in fatigue symptoms and scores of the women
who presented with fatigue, with no associated medical comorbidity.
Patient enrolment started on Sep 2017 and the follow-up completed
in March 2019. The study was reviewed and approved by the
Institutional ethical committee of the hospital, on 08 Aug 2017.

Young adult women of reproductive age group between 18 and
50 year who presented in our general outpatient department and
Orthopaedics department with vague symptoms of generalized
fatigue as their main complaint and volunteered to enroll in the
study as they were ready to come in follow up as and when asked.

Inclusion criteria

The inclusion criteria were women has symptoms of fatigue for
more than 4 weeks with no known medical comorbidity.

Exclusion criteria

(a) Younger than 18 and older than 50 year
(b) any known medical comorbidity like THD, CKD, DM, liver
disease Rheumatoid, SLE or any other autoimmune disorders
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(c) women already taking calcium and Vit D supplements for
any other reason or otherwise

(d) women taking medicines which can alter Vit D and calcium
metabolism.

Collection of data

Once informed consent taken for the study, the authors
asked patients to complete a fatigue scale assessment
questionnaire (fatigue severity scale questioners; FSS).['”
Patients’ serum vitamin D (25-hydroxy cholecalciferol) levels
were tested. All patients with low serum vitamin D levels (less
than 30 ng/ml) received oral vitamin D (cholecalciferol 60000 IU)
three times per week for 5 weeks, if not contraindicated. This
therapeutic regimen has been extensively reported as a safe and
effective treatment.['”?!l There were no adverse events due to
cholecalciferol therapy were documented in our study. After
completion of cholecalciferol therapy, all women were asked to
complete the FSS and their serum vitamin D assessment was
done to ensure normalization.

In present study data like age, race, vital parameters, FSS
Scote before treatment, serum vitamin D level (ng/ml)
before treatment, FSS Score after treatment, serum vitamin D
level (ng/ml) after treatment was collected and analyzed.

Data collection and statistical analysis

We used the patient data in Microsoft Excel 2007 spreadsheet
and analyzed using Statistical Package for the Social
Sciences (SPSS) (vetsion 17.0). A total of 1200 women were
planned for sequential sampling who presented with complaints of
easy fatigue and low serum vitamin D levels to obtain an adequate
sample that would provide 80% power to the study hypotheses.

In our study, we used Wilcoxon paired test to calculate the
difference in median between pre and post vitamin D level after
treatment assuming the distribution of difference of scores is not
normal. A sample size of 1200 women achieved 86% power to
detect a 50% relative increase in serum vitamin D levels over an
average baseline of 10 ng/ml (+5 ng/ml) with a standard deviation
of 10 ng/ml using a two-sided Wilcoxon test with P < 0.05.

After data collection, we noticed normal distribution for data
analysis, the paired 7 test was used to compare the mean of
vitamin D levels and fatigue scores pre and post- vitamin D
replacement therapy except for the comparison between pre and
post-therapy physical score and total score.

We also used Paired 7 test to compare the mean pre- and
post-therapy vitamin D levels, and fatigue scores (FSS). We also
used Univariate analysis on the collected data. Independent T
Test was used to compare continuous variables between the
normal and low vitamin D group. Fisher Exact tests as well
as Pearson Chi Square test were used to compare categorical
variables between the low vitamin D group with normal. Finally,
Wilcoxon Ranked Sum Test was used to compare the median
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of pre- and post- vitamin D replacement therapy physical scale,
FSS scores and total scores.

In present study Pearson Correlation Coefficient was used
to assess the correlation between initial (pre-therapy) vitamin
D levels with the initial (pre-therapy) fatigue scores, and the
correlation between post-therapy vitamin D levels with the
post-therapy fatigue scores. Multivariable logistic regression
was applied to assess the relationship between a normalized
post-therapy serum vitamin D level and changes on total FSS
scores by adjusting the association between race and state of
depression were significant at the P < 0.2 level.

Results

A total of 1260 women with fatigue were recruited and
completed the FSS fatigue assessment questionnaire (FAQ).
12 women (0.9%) patients were excluded due to normal levels
of serum Vit D, 21 women (1.6%) were excluded because they
were detected raised blood sugar in the routine hemogram
test and the rest 1200 (95.2%) women received vitamin D
therapy were actually included in the study [Figure 1]. The
prevalence of low vitamin D was noted in 1047 women (87.3%)
among 1200 patients. The demographical details and baseline
characteristics have been shown in [Table 1].

In our study, FSS was used which consist of sets of 09
questionnaire to assess the severity of fatigue in different
situations during the past week. Scoring or Grading of each item
vary from 1 to 7, where 1 indicates strong disagreement and 7, a
strong agreement, and the final score represents the mean value
of the 9 items [Figure 2].

Assessment of Fatigue and its scoring

In the present study, we used MFSI-SF (Multidimensional
Fatigue Symptom Inventory) which consists of 30-item which

g

empirically divided into 5 subgroup categories. The assessment
of fatigue is based on scores on a 5-point scale. (0 = not at all,
to 4 = extremely). The question includes general scale, emotional
scale, physical scale, mental scale, and vigor scale. A high score
indicates high fatigability in general, physical, emotional, and
mental scales of MFSI- SF however it was low in score in vigor
scale. The total score is obtained by subtracting the score of vigor
scale from the sum of the scores of all other scales. A high total
score indicates a high level of fatigue.??

We noticed that there was no statistically significant difference
in the mean MIFSI-SF scores in the general scale and physical
MEFSI-SF scotes between all 1227 women and 1200 women with
low vitamin D levels at initial assessment [Table 2]. However,
we find a statistically significant correlation in MFSI-SF scores
between mental scale, emotional scale, and vigor scale between pre
and post vitamin D therapy in all 1239 and 1200 women. Pearson
correlation was used to calculate all except for the vitamin D levels
and Spearman Rho correlation was used for MESI-SF total scores.

Primary endpoint

Over 4 weeks, the mean FAS decreased significantly after vitamin
D therapy —3.3 = 5.8.

95% confidence interval [CI] for change (—16.1 to 4.7) compared
with pre therapy (0.7 £ 5.4; 95% CI for change (=9.2 to
8.6); (P = 0.01)[Table 3]. FAS improved significantly after vitamin
D therapy (P < 0.001). Improvement rather amelioration of
fatigue was reported after vitamin D therapy.

Secondary endpoints

We noticed improvement in fatigue score at the end of 4 weeks’
follow-up, as assessed by the self-developed FSS, was reported
by 991 (82.6%) of vitamin D treated women.

A significant increase in 25-OH vitamin D was observed after
therapy (11.28 + 16.81 vs 74.38 + 69.95 ug/L; P < 0.001).
A significant decrease in PTH levels in vitamin D-treated
women as compared to pre therapy. Calcium and phosphate
levels remained unchanged in pre and post therapy [Table 3]. We

Women with
normal Vit D-
excluded ( n=12)

Women detected to have
other medical illness—
excluded (n=21)

Lost to follow up (n=27)
excluded from study

1l

Women completed the
study (n=1200)

Fatigue Severity Scale (FSS, English version)*

strongly
disagree
<

1. My motivation is lower when [ am fatigued 0 0 0 0 0 0 0
2. Exercise brings on my fatigue. 0 0 0 0 0 0 0
3.Tam easily fatigued. 0 0 0 0 0 0 0
4. Fatigue interferes with my physical functioning. 0 0 0 0 0 0 0
5. Fatigue causes frequent problems for me. 0 0 0 0 0 0 0
6. My fatigue prevents sustained physical functioning. 0 0 0 0 0 0 0

7. Fatigue interferes with carrying out certain duties 0 0 0 0 0 0 0
and responsibilities.

8. Fatigue isamong my three most disabling symptoms. 0 0 0 0 0 0 0
9. Fatigue interferes with my work, family, or social life. 0 0 0 0 0 0 0

*Patients are instructed to choose a number from 1 to 7 that indicates their degree of agreement with each
statement where 1 indicates strongly disagree and 7, strongly agree. [Krupp etal, Arch Neurol 1989]

Figure 1: Flow diagram of study, the way it was conducted
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Figure 2: Fatigue severity scale and questioners (FSS)
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observed no adverse effect during study period and all women calcium from the kidneys and absorption of calcium from the
tolerated vitamin D therapy very well. small intestine as well as it also play important role in releasing
calcium from the bone.*! Hypovitaminosis D reduces serum

Discussion total and ionized serum calcium which results into increase in

Fasy fatiguc in a routine houschold work or even during office parathormone (PTH) level, inctease in bone turnover (osteoclastic/
hours specially in Indian ate very common complaints and it has osteoblastic activity) decrease in bone mineralization/density. The

been associated with many adverse health problems. Women who renal effects are increase in urinary phosphate excretion, dectrease in

suffer from easy fatigability have higher morbidity and mortality urinary calcium excretion, and decrease in serum phosphate level,
especially after menopause age.”** Vitamin D plays an essential subsequently leads to bone demineralization and muscle weakness
role in calcium metabolism and it facilitates the reabsorption of which intern manifested as fatigue.””!

Table 1: Demographical details and baseline characteristics

Variables Women with low vit D (n=1127) Women with normal vit D (n=-12) Total (n=1239)
Age group

18-25 90 07 97

26-35 129 02 131

36-45 312 01 313

45-50 596 01 597
Pulse rate (mean SD) 74.89 (12.38) 75.34 (11.57) 72.92 (31.27)
Systolic BP (mean SD) 122.45 (15.47) 124.67 (18.61) 120.47 (21.39)
Diastolic BP (mean SD) 76.19 (12.81) 73.56 (19.38) 70.13 (29.51)
BMI

Less than 18.5 19 6 25

18.5 to <25 981 02 983

25.0 to <30 113 01 114

30 to <35 14 03 17
PTH (ng/dl) 45117 4516 45+13
Serum Calcium (mmol/L) 2.231+0.06 2.231+0.06 2.221+0.07
Alkaline phosphates (U/L) 53 52 52
Hb (g/L) 127 119 128
Utea (mg/L) 27 21 25
Creatinine (umol/L) 72 71 69
TSH (mU/L) 1.65 1.68 1.54

Table 2: Fatigue scores: Details of Multidimensional fatigue symptom inventory-short form

MSEF-SF Variables Women with low Vit D before therapy Women with low Vit D after therapy  Total (n=1239) P
(n=1127) (n=1127)

General scale (mean SD) 17.22 (5.7) 8.94 (6.25) 17.22 (5.7) <0.001
Emotional scale (mean SD) 13.21 (6.34) 5.67 (5.41) 8.82 (6.7) <0.0056
Vigor scale (mean SD) 9.61 (4.71) 14.82 (6.81) 8.26 (5.1) <0.0056
Mental scale (mean SD) 13.91 (4.91) 7.34 (2.56) 8.31 (6.23)  <0.00571
Physical scale (median IQR) 8 (4-15.8) 3 (1-8) 8 (4-13.8) <0.001
Total scote (median IQR) 41.76 (14-54.62) 10.5 (2-19) 33 (15-51) <0.00532
Serum Vit D level (ng/ml) mean SD 11.28 (16.81) 74.38 (69.95) <0.001

Table 3: Changes in fatigue assessment scale (FSS) and blood parameters after 4 weeks of vitamin D treatment

Characteristics Women with low Vit D before therapy (n=1127) Women with low Vit D after therapy (n=1127) P

Change in fatigue
FAS (Fatigue) —0.7+5.4 —3.3+5.8 <0.001
Improvement in fatigue (n %) - 82.6%

I'SS — fatigue assessment scale 13.21 (6.34) 5.67 (5.41) <0.0056
Base line 21.8%6.8 12.4+9.4 <0.0052
At 04 weeks after therapy 27.249.3 15.617.4 <0.0051

Blood parameters
PTH 48114 -2.8+16 <0.0056
Serum Vit D level (ng/ml) 11.28 (16.81) 74.38 (69.95) <0.0051
Calcium (mmol/L) (mean SD) 0.01{-0.4-0.8} 0.01{-0.6-0.7} <0.001
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The present study shows that Vitamin D deficiency is prevalent
among apparently healthy young women who attended OPD for
easy fatigability. In India vitamin D deficiency is very common
irrespective of regions, age, gender, rural, or urban areas despite
exposure to sunlight, it is surprisingly as high as 70 to 100% as
many studies reported.””*! Chronic fatigue syndrome is faitly
common even in young Indian women. A study was done by
Patel, ¢ al. in 3000 randomly selected women showed that
more than 12% of women report chronic fatigue, and the most
prominent risk factors are older age, socioeconomic status, in
young women because of marital disharmony, violence, and
mental disorders.P”

The Indian women are slightly different from the western
country. The typical Indian women have many transitions in
her life, first a daughter then wife and finally a mother. Women
married early in life, she starts looking after the household of
her husband that will now include the in-laws, the brother or
sisters of her husband, her own child. If she belongs to a rural
area, she must do cooking, washing, tending to cattle. She must
be heavily involved in getting things done like making breakfast
for all getting children ready for school and their lunch box,
packed lunch, return to cleaning and brooming, fetching water
for drinking and washing. There is very little space for the desire
of gaining independence. She may eat something or may decide
to wait for the children to return and have meals together. By
this time, it is already late afternoon and it will be the time to
start with the next round of cooking, cleaning, the same cycle
of work and after the children and in-laws are asleep, she used
to take dinner whatever left in the kitchen and be available for
her husband. There is definitely a lack of balanced diet in her
meal throughout the year and this led to easy fatigability and
early osteoporosis.

In the urban areas, the women used to live in a congested colonies
and flats, which devoid of proper sunlight exposure, walking
or playing area. It is further added by a sedentary lifestyle, lack
of physical exercise, eating junk food, air-conditioned room,
watching cable TV and engaged in WhatsApp and other social
media networking. The primary source of Vitamin D being
sunlight, and India has adequate sunshine exposure all through
the year, but urban population hardly exposed themselves to
sun exposure, which resulted in reduced or diminish Vitamin
D synthesis through skin. This habit was supported by many
studies done in the Indian population.’** The optimization of
Vitamin D level improves symptoms of fatigue as is observed in
the present study and also observed by Nowak e 2. and Roy
et alPwho also noted that correction of this vitamin significantly
improve fatigue.

It is also suggested to create awareness through media, seminar
and medical camps among the population regarding the
prevalence of Vitamin D deficiency and the measures to be taken
to avoid it by increasing exposure to sunlight, intake of Vitamin
D rich diet as well as Vitamin D supplementation if required.
The government should consider regarding fortification of food
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with Vitamin D through national healthcare programs. It is the
duty of primary heath caregiver or family physician to screen
all such young women with easy fatigability It is also stated that
young women otherwise healthy feeling, easy fatigability should
be screened for Vitamin D deficiency.

Limitation of study

Since we did not enroll all patients at the same time of year to
reduced bias like sunlight exposure, which likely to influence
fatigue due to sun-induced vitamin D synthesis. Further limitation
may be the effect of seasonal variation, amount of clothing and
level of physical work at home or office.

Conclusion

Women who complaints of easy fatigability without any
medical comorbidity hypovitaminosis D should be ruled out
and if found should be treated. It is the duty of primary health
caregiver or family physician to screen all such young women
with easy fatigability. Optimization of low vitamin D level with
cholecalciferol 60000 IU therapy significantly improves the
severity of fatigue symptoms in otherwise healthy women who
were included in the study, presented with a vague symptom of
fatigue. Easy fatigability being a major presenting complaint in
these women, serum 25-OHD level should be tested and low
serum 25-OHD levels should be corrected to improve their
symptoms as in Indian women, hypovitaminosis D is rampant.
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